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PREFACE  TO  THE  THIRD  EDITION 


The  demand  for  a  third  edition  of  this  work  seems  to  indicate  that  it 
has  served  a  useful  purpose,  and  I  hope  that  the  present  revision  may  add 
to  its  value. 

The  entire  work  has  been  thoroughly  revised  and,  although  its  general 
arrangement  is  unchanged,  there  is  scarcely  a  chapter  which  has  not  been 
materially  altered.  The  most  important  changes  are  to  be  found  in  the 
chapters  upon  the  development  of  the  ovum,  the  organic  changes  incident  to 
pregnancy,  pubiotomy,  and  Csesarean  section,  pernicious  vomiting  of  preg- 
nancy, and  the  frequency  of  contracted  pelvis  and  the  treatment  of  labor 
complicated  by  it.  This  has  necessitated  increasing  the  size  of  the  book  by 
26  pages,  which  has  been  accomplished  only  by  radical  excision  in  many 
sections. 

Notwithstanding  the  objections  which  have  been  offered  by  certain 
friendly  critics,  I  have  retained  and  brought  up  to  date  the  literary  refer- 
ences at  the  end  of  each  chapter.  No  attempt  has  been  made  to  present 
a  complete  bibliography,  as  the  references  are  limited  to  those  which  I  have 
actually  consulted.  No  doubt  their  presence  adds  materially  to  the  size 
of  the  book,  and  I  know  that  their  compilation  and  verification  have  greatly 
increased  my  labor,  but  if  they  lead,  as  I  hope  they  may,  one  student  in  a 
hundred  to  consult  an  original  article  occasionally,  and  to  appreciate  that 
our  art  and  science  is  based  upon  myriads  of  contributions  from  all  parts 
of  the  world,  they  will  have  served  a  valuable  educational  purpose. 

I  am  under  many  obligations  to  my  secretary  for  valuable  aid  in  the 
revision,  as  well  as  for  the  preparation  of  the  index. 


PREFACE  TO  THE  FIRST  EDITION 


In  the  following  pages  I  have  attempted  to  set  forth,  as  briefly  as 
seemed  to  be  consistent  with  thorouglmess,  the  scientific  basis  for  and  the 
practical  application  of  the  obstetrical  art.  • 

Especial  attention  has  been  devoted  to  the  normal  and  pathological 
anatomy  of  the  generative  tract.  At  the  same  time  I  have  endeavored  to 
present  the  more  practical  aspects  of  obstetrics  in  such  a  manner  as  to  be 
of  direct  service  to  the  obstetrician  at  the  bedside. 

No  pains  have  been  spared  in  illustrating  the  work,  although  mere 
artistic  effect  has  necessarily  often  been  sacrificed  to  accuracy  and  practical 
teaching  qualities.  With  the  exception  of  those  relating  to  pure  embry- 
ology, all  illustrations  representing  misroscopical  sections  have  been  drawn 
from  my  own  specimens  under  my  direct  personal  supervision,  and  are 
accurate  reproductions  of  the  originals.  The  drawings  and  diagrams  illus- 
trating labor  and  its  mechanism  for  the  most  part  represent  the  woman  on 
her  back,  thus  affording  a  closer  correspondence  with  the  actual  conditions 
encountered  in  practice.  The  representations  of  the  various  operative  pro- 
cedures have  been  redrawn  from  photographs  taken  from  life. 

Although  no  attempt  has  been  made  to  present  a  complete  bibliography, 
I  have  endeavored  to  give  at  the  end  of  each  chapter  such  references  to  the 
early  history,  as  well  as  to  the  most  recent  advances  in  each  subject,  as  to 
enable  the  student  to  refer  readily  to  the  most  important  original  sources. 
In  order  to  insure  accuracy,  the  individual  articles  have  been  consulted  in 
every  case. 

In  conclusion,  I  desire  to  express  my  appreciation  of  the  excellent  work 
of  3Iiss  Katlierine  M.  Montague  and  Mr.  F.  S.  Lock  wood  in  the  prepara- 
tion of  the  illustrations,  and  to  thank  my  various  assistants  and  my 
stenographer  for  most  valuable  aid.  I  am  under  very  many  obligations  to 
my  friend,  Dr.  Frank  R.  Smith,  for  the  revision  of  the  text  and  for  many 
suggestions  which  have  added  materially  to  its  clearness. 
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corpus  luteum  of  pregnancy,  with  cystic  center 78  74 

diagram  showing  formation  of 69  65 

mature  follicle,  section  through  wall  of 77  72 

of  new-bom  gij-l 71  67 

of  pig  embryo,  cortex  of,  highly  magnified 68  65 

of  pig  embryo,  section  through 67  64 

of  young  woman,  showing  developing  follicle 74  70 

of  young  woman,  showing  more  advanced  follicle 75  70 

of  young  woman,  showing  nearly  mature  follicle 76  71 

of  young  woman,  showing  primordial  follicles 73  69 

section  of,  through  Wolffian  body  and  MUllerian  duct          ...  66  64 

Pelvis,  adult,  diagrammatic  representation  of  section  through  .         .         .  28  21 

Breisky's  diagrams  for  comparing 15-17  13 

diagram  showing  axis  of 11  10 

diagram  showing  difference  in  shape  in  male  and  female    ...  20  15 

diagram  showing  planes  of 5  6 

diagram  showing  variation  of  anterior-posterior  diameter  of,  in  various 

positions 14  12 

disarticulated,  of  three-year-old  girl 23  18 

female,  front  view  of 18  14 

frontal  section  symphysis  pubis 12  11 

infantile,  diagrammatic  representation  of  section  through    .         .  27  21 
infantile,  section  through,  parallel  to  superior  strait,  showing  relative 

proportions  of  bone  and  cartilage 22  17 

male,  front  view  of 19  14 

normal,  sagittal  section  through 3  4 

normal  female 1  2 

normal  female,  showing  diameters  of  the  superior  strait        ...  4  5 
of  newly  bom  child,  sagittal  section  showing  relative  proportion  of  bone 

and  cartilage 21  17 

outlet  of 6  7 

plane  of  gn^atest  dimensions  of 8  7 

plane  of  least  dimensions  of 9  8 

sacro-iliac  synchrondrosis 13  11 

sagittal  section  of,  in  five-year-old  girl 24  18 

sagittal  section  through,  in  adult  woman 26  19 

sagittal  section  through,  in  newly  bom  child 25  19 

superior  strait  of 7  7 

terminal  length  of,  as  seen  from  above 29  22 

terminal  lengt  h  of,  as  seen  from  below 30  22 

Veits'  main  plane  of 10  8 

Sacmm,  drawing  showing  it  is  not  the  keystone  of  the  arch    ...  2  4 

Utenis,  anterior  aspect  of 39  39 

blood  supply  of 56  50 

broad  ligament,  section  through  broad  end  of 55  48 

cervical  canal  of,  cross-section  through 48  41 

cer\'i(.*al  gland  of 49  42 

endometrium,  highly  magnified,  showing  uterine  gland  and  stroma    .  54  46 
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Uterus,  endometrium,  normal 51  43 

endometrium,  senile 53  44 

endometrium  of  newly  bom  child 52  44 

external  os,  parous 47  41 

ext^nal  os,  virginal 46  41 

lateral  aspect  of 41  39 

lymphatics  of 57  51 

of  fourteen-year-old  girl,  with  appendages 44  40 

of  twenty-year-old  multipara,  with  appendages 45  40 

of  young  child,  with  appendages 43  40 

posterior  aspect  of 40  39 

pregnant,  nervous  ganglia  of 58  52 

reconstruction  of,  showing  shape  of  uterine  cavity  and  cervical  canal   .        50  43 

vagina  and  cervix,  junction  of 42  40 

Vagina,  development  of,  shown  in  longitudinal  section    ....        34  32 

H-ahaped  lumen  of 37  35 

mucosa  of 38  36 

sagittal  section  through  lower  portion  of 35  32 

PHYSIOLOGY  AND  DEVELOPMENT  OF  THE  OVUM 

Decidua,  non-pregnant  endometrium,  highly  magnified,  showing  gland  and 

stroma •      .                 .       145  126 

reflexa,  Coste's  theory  of  formation 141, 142  123 

reflexa,  Hunterian  theory  of  formation 139, 140  122 

reflexainsi^ti,  in  seventeen  days' pregnant  uterus 146  128 

reflexa  in  ai/u,  in  six  weeks'  pregnant  uterus 147  129 

serotina,  showing  mixture  of  foetal  and  maternal  cells  ....       148  130 

vera,   fourth  month 143  124 

vera,  fourth  month,  highly  magnified 144  125 

Eimbryo,  human,  early  development  of 159-164  146 

human,  from  fourth  to  fifth  weeks 165-168  147 

human,  second  month 169-171  148 

mammalian,  longitudinal  section  through 105  104 

skull  of  new-bom  child,  showing  fontanelles,  sutures,  and  diameters    .       173  154 

skull  of  new-bom  child,  showing  small,  sagittal,  and  large  fontanelles   .       174  154 

skull  of  new-bom  child,  showing  sutures  and  diameters         .         .               172  153 

Ovum,  blastodermic  vesicle  of  bat 118  110 

blastodermic  vesicle  of  bat,  showing  also  yolk-sac  and  ectoderm              .       119  111 

blastodermic  vesicle  of  mouse  at  end  of  fourth  day    .        .                        110  107 

blastodermic  vesicle  of  mouse,  fifth  day Ill  107 

blastodermic  vesicle  of  mouse,  first  half  sixth  day                   .                 .112  108 

blastodermic  vesicle  of  mouse,  in  uterine  cavity,  eighth  day  .                         117  110 

blastodermic  vesicle  of  mouse,  in  uterine  cavity,  first  half  of  seventh  day       1 16  109 

blastodermic  vesicle  of  mouse,  in  uterine  cavity,  second  half  of  sixth  day       1 13  108 
blastodermic  vesicle  of  mouse,  in  uterine  cavity,  second  half  of  sixth  day, 

more  advanced 114  108 

blastodermic  vesicle  of  mouse,  in  uterine  cavity,  seventh  day  .                 .115  109 

blastodermic  vesicle  of  mouse,  second  half  of  fourth  day    .         .               109  107 

blastodermic  vesicle  of  rabbit 96  100 

chorionic  villus  at  fourth  month 135  119 

chorionic  villus  at  ninth  month 136  119 

chorionic  villus,  third  week   .         .         , 134  119 
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Ovum,  chicken  einbr>'o  with  five  segments 100  102 

conversion  of  tubal  epithelium  into 137  120 

division  of  normal  cell  with  four  chromosomes 85  9.5 

dog  embryo,  showing  formation  of  amnion 103  10.3 

dog  embryo,  showing  formation  of  amnion  and  developnu  iil  of  somato- 

plcurc 104  104 

dog  embryo,  showing  greater  development  of  mesoderm  102  103 

embryonic  area  of  dog 97  101 

embryonic  area  of  dog,  early 98  102 

embryonic  area  of  dog,  showing  three  layers 101  103 

embryonic  shield  of  rabbit 99  102 

fertilization  and  segmentation  of 89  97 

human,  embryonic  area  of 125  114 

human,  seven  days',  embedded  in  decidua 124  114 

human,  seven  to  eight  days' 131  117 

human,  seven  to  eight  days*,  embedded  in  uterus          138  121 

human,  section  through,  shown  in  Fig.  128 129  116 

human.  Spec's  older,  section  through 130  117 

human.  Spec's  youngest,  section  through 126  115 

human.  Spec's  youngest,  section  through  embryonic  area    .  127  115 

human,  three  wet^ks' 132  118 

human,  three  weeks',  section  through,  showing  chorion  and  decidua  133  118 

human,  two  millimeters  long 128  116 

human  spermatozoa 87  96 

maturation  of,  showing  reduction  in  number  of  chromosomes ...  86  95 

mulberry  mass,  formation  of 93-95  99 

of  bat,  showing  amnion  and  embryonic  area 120  111 

of  gumea  pig,  attached  to  uterine  mucosa,  seven! ii  day  106  105 

of  guinea  pig,  burrowing  through  uterine  mucosa,  seventh  day    .  107  105 

of  8emnopith(*cus  nasicus 121  111 

polar  body,  formation  of 82-84  94 

portion  of  Peters's,  highly  magnificnl,  showing  early  stjige  in  development 

ofembr>'o 123  113 

reduction  in  chromosomes  in  species  with  four  in  nucrleus     ...  88  97 

segmentation  nucleus,  chang(»s  in 90-92  99 

young,  of  hylol)ates,  showing  formation  of  amnion     ....  122  112 

Placenta,  fa'tal  membranc^s  in  connect i(m  with  uterine  wall    .                  .152  138 

mature,  fa^tal  surface  of 151  137 

mature,  maternal  surface  of 150  137 

section  through  eight  months' 149  134 

Umbilical  cord,  epithelium  of 153  139 

fcetal  end  of 154  139 

of  young  embr>'o,  section  through 157  140 

8ectionthrough,8howing8talkof  umbilical  vesicle 155  140 

section  through  abdominal  p(Mlicle  of  2.25-millimeter  embr>'o  .                  .  156  140 

stalk  of  umbilical  vesicle  being  included  in 158  140 

PHYSIOLOGY  OF  PREGNANCY 

Abdomen,  pendulous,  of  mulliinirous  woman  with  normal  pelvis    . 
Abdominal  enlargement  at  ninth  month  of  pregnancy    . 

at  sixth  month  of  pregnancy 
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Abdominal  enlargement  at  tenth  month  of  pregnancy      ....  185  192 

at  third  month  of  pregftancy 182  192 

due  to  fat 190  200 

Breech  presentations,  diagrams  showing  varieties  of         .         .         .       205-206  216 

Face  presentations,  diagrams  showing  varieties  of      ....       203-204  216 

Foetus,  in  brow  presentation 195  214 

in  face  presentation 196  214 

in  foot  presentation 199  214 

in  frank  breech  presentation 197  214 

in  full  breech  presentation 198  214 

in  knee  presentation 200  214 

in  sinciput  presentation 194  214 

in  vertex  presentation 193  214 

Fundus,  relative  height  of,  at  various  weeks  of  pregnancy  ....  191  204 

Hegar's  sign,  method  of  detecting 187  194 

Muscle  fibers  from  non-pregnant  and  pregnant  uterus      .        .  .175  169 

Vaginal  examination,  diagram  showing  method  of  differentiating  between 

the  fontanelles 208  223 

diagram  showing  method  of  locating  sagittal  suture  in        .        .        .  207  222 

Vertex  presentations,  diagrams  showing  varieties  of  .        .        .       201-202  216 

Pregnant  uterus,  external  muscular  layer  of 176  170 

internal  muscular  layer  of 177  170 

median  muscular  layer  of 178  170 

showing  merhod  of  detecting  Hegar's  sign 189  195 

ten  weeks' 188  195 

Primipara  at  full  term,  abdomen  of,  showing  striae 181  175 

at  full  term  in  horizontal  position 180  172 

at  full  term  in  vertical  position 179  172 

Wooden  nipple  shield 192  209 

PHYSIOLOGY  OF  LABOR 

Abdomen,  composite  picture  showing  change  of  shape  in,  before,  and  during 

uterine  contraction 209  233 

immediately  after  birth  of  child 303  305 

showing  rising  of  fundus  following  extrusion  of  placenta  into  lower 

uterine  segment 304  305 

Anterior  rotation,  from  L.  O.  P.  (diagram) 263  276 

from  L.  O.  A 254  269 

from  R.  O.  A 255  269 

from  R.  O.  P.  (diagram) 264  276 

Birth  canal,  diagram  of,  at  end  of  pregnancy 224  249 

during  second  stage  of  labor 225  249 

Birth  of  head,  delivery  by  extension 213  238 

external  rotation 215  240 

face  falling  backward  toward  anus 214  239 

scalp  appearing  at  vulva 210  235 

vulva  completely  distended 212  237 

vulva  partially  distended 211  236 

Breast,  lactating 323  359 

Breech  presentation,  birth  of  head  in 205-296  296 

dolichocephalic  head  in 276  284 

Brow  presentation,  configuration  of  head  in 290  291 
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Brow  presentation,  left  anterior 288  290 

right  posterior ' .         .         .  289  290 

Caput  succedaneum,  disappearance  of 269-271  279 

Cervical  canal,  complete  obliteration  of,  external  os  intact        .         .         .  228  250 
Cervix,  dilatation  of,  funnel-shaped  obliteration  of  internal  os  and  cervi- 
cal canal 226  249 

dilatation  of,  funnel-shaped  obliteration  of  internal  os  and  cervical  canal, 

further  advanced 227  250 

dilatation  of  (Saxinger) 231  251 

dilatation  of  (Schroeder) 229  251 

dilatation  of  (Tibone) 232  252 

dilatation  of  (Winter) 230  251 

Cervix  at  end  of  pregnancy  (Braune  and  Zweifel) 218  244 

(Leopold) 219  244 

(Mailer's  diagram) 216  243 

(Waldeyer) 217  244 

Colostrum,  human 324  360 

Delivery,  method  of  holding  back  head  to  protect  perineum  in          .         .311  326 

of  posterior  shoulder 313  328 

palpating  head  through  perineum  before 309  322 

patient  in  pro[)er  position  for,  and  covered  by  sterile  dressings    .  310  323 

traction  to  bring  about  descent  of  anterior  shoulder  in                           .312  327 
Direct  pressure  exerted  by  fundus  after  complete  evacuation  of  amniotic 

fluid 235  254 

Engagement  does  not  occur  in  transverse  diameter  of  superior  strait,  dia- 
grams showing  why 247-248  266 

Face  presentation,  configuration  of  head  in 284  287 

delivery  of  head  in 280,  281-282  285,  286 

diagram  illustrating  impossibility  of  labor  with  chin  directly  posterior  .  278  284 

diagram  of,  showing  conversion  into  a  vertex  by  Thorn's  manoeuvre    .  287  289 
diagram  showing  that,  when  face  is  on  level  of  ischial  spines,  greatest 

diameter  of  head  is  above  superior  strait 286  288 

diagram  showing  that,  when  vertex  is  on  line  joining  the  ischial  spines, 

greatest  diameter  of  head  has  passed  sui)erior  strait   .         .        .  285  288 

distention  of  vulva  in 279  285 

distortion  of  face  after  delivery  in 283  287 

occiput  long  end  of  head  lever 277  284 

tumor  of  neck  in .        .  275  283 

Fascia,  pelvic  and  perineal,  arrang(»ment  of 238  267 

Flexion,  diagrams  showing  effect  of,  conversion  of  occipito-frontal  into  sub- 

occipito-bregmat  ic  diameter 251-252  268 

Foetus,  position  of,  after  engag(Mnent 246  265 

position  of,  before  engagement 245  265 

Foetus  papyraceus 332  373 

Frozen  section,  just  after  completion  of  third  stage  of  labor,  showing  col- 
lapse of  uterine  segment  and  cervix 322  342 

latter  part  of  pregnancy,  child  in  L.  S.  T 293  293 

second  stage  of  labor,  child  in  R.  O.  A.,  membranes  imrupturecl    .         .  250  268 

showing  condition  of  the  birth  canal  in  first  [)art  of  second  stage  of  labor  222  247 
showing  condition  of  the  birth  canal  in  first  part  of  second  stage  of  labor 

(Braune) 241  259 

showing  condition  of  the  birth  canal  in  last  month  of  pregnancy  .        .  240  258 

showing  uterus  immediately  after  delivery 321  339 
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Frozen  section,  third  stage  of  labor,  showing  twin  placentae  in  utero  .        .  299  302 

through  woman  at  end  of  pregnancy,  child  in  R.  O.  T.        .  244  263 
through  woman  dying  during  second  stage  of  labor,  showing  contraction 

ring 220  245 

through  woman  in  labor,  with  child  partly  delivered    ....  257  271 
Head,  showing  suboccipito-bregmatic,  suboccipito-frontal,  and  occipito- 
frontal diameters 256  270 

Head  lever,  diagram  showing 253  268 

Intra-uterine  pressure,  diagram  showing  action  of,  after  rupture  of  mem- 
branes           234  253 

diagram  showing  action  of  membranes  not  ruptured    ....  233  252 

Lower  uterine  segment,  diagram  illustrating  main  views  as  to  nature  of  .  221  246 

showing  rhomboidal  arrangement  of  muscle  fibers     ....  223  248 

Mento-anterior  presentation,  left 273  282 

right 274  282 

Milk,  human 325  360 

Needle  holder 318  336 

Obstetrical  bag 306  315 

Occipito-anterior  presentation,  left 242  262 

right 243  262 

Occipito-posterior  presentation,  left 261  275 

right 262  275 

Ovum  with  double  germinal  vesicle 326  369 

Pelvic  floor,  distended  by  presenting  part,  showing  superficial  muscles  of 

perineum 239  258 

seen  from  above 236  256 

seen  from  below 237  256 

Perineal  tear,  complete 316  335 

deep 315  334 

needle  for  repairing 317  336 

repair  of,  extending  up  to  vagina 319  337 

repair  of,  sutures  tied 320  337 

superficial 314  334 

Placenta,  diagram  illustrating  extrusion  of,  by  Duncan's  mechanism        .  302  304 

diagram  illustrating  extrusion  of,  by  Schultze's  mechanism   .         .         .  300  303 

diagram  illustrating  later  stage  in  extrusion  of,  by  Schultze's  mechanism  301  303 
diagram  showing  relation  of,  to  membranes  in  double-  and  single-ovum 

twin  pregnancy 328  371 

double-ovum  twins,  velamentous  insertion  of  cord          ....  327  370 

expression  of     * 305  307 

relation  of,  to  uterine  wall  in  latter  part  of  pregnancy   ....  297  301 

relation  of,  to  uterine  wall  in  second  stage  of  labor 298  301 

Posterior  rotation,  from  L.  O.  P.  (diagram) 265  276 

from  R.  O.  P.  (diagram) 266  276 

Rotation,  internal,  showing  direction  in  R.  S.  P 294  295 

Sacro-anterior  presentation,  left 291  293 

right 292  293 

Synclitism,  diagram  illustrating 249  267 

Twins,  collision  between  heads  of 333  376 

locked 334  377 

position  of,  in  utero 329-331  372 

Vaginal  examination,  method  of  covering  patient  before  making    .  307  318 

spreadmg  apart  the  labia  before  making 308  319 
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Vertex  presentation,  configuration  of  head  in 272  280 

delivery  of  head 258  271 

delivery  of  head 259  272 

delivery  of  head 260  273 

delivery  of  head  with  occiput  in  hollow  of  sacrum         .                        267-268  277 

OBSTETRIC  SURGERY 

BaUoon,  Champetier  de  Ribes's 339  390 

Champetierde  Ribes's,  rejwiy  for  introduction 340  390 

Basilyst,  Simpeon's,  articulated        : 434  478 

Simpson'^p  diiiarticulat^ 433  477 

Bayiotribi\  Tarnier^a                  431  476 

Tamier's,  diiJarticulated 430  476 

Tamier's,  effect  of 432  477 

Blunt  hook,  Braun's 435  478 

Braun's,  decapitation  with    . 436  479 

Braun's,  showing  mode  of  action 437-438  479 

Omphalotribe,  Tarnier'a 429  476 

Cranioclast,  Braun's 427  475 

head  crushed  by 428  475 

Curette 440  484 

Dilator,  Goodell's 337  384 

Douche,  tube,  glass 439  482 

Extraction  brperfi,  delivery  of  after-coming  head,  back  posterior    .         .  411  436 

introduction  of  fingers  to  free  posterior  arm 408  434 

Mauriceau's  manoeuvre,  downward  traction 409  435 

Mauriceau's  manoeuvre,  upward  traction 410  435 

pii.stri  iMi  rnkiticin  of  shoulder 407  433 

traction  upon  feet 405  431 

traction  upon  thighs 406  432 

Extraction,  frank  breech,  finger  in  anterior  groin 412  437 

fingers  in  groins 413  438 

Pinard'H  nianituvn' for  bringing  down  a  foot  in 414  439 

Forceps,  application  of,  along  occipito-mental  diameter,  pelvic  curve  tow- 
ard face      359  409 

application  of,  obliquely  over  brow  and  mastoid  region  ....  361  410 
application  of,  along  occipittJ-mcDtul  diameter,  pelvic   curve  toward 

occiput 358  409 

application  of,  one  blade  over  occiput  and  other  over  face,  forceps  re- 
maining unlocked 362  410 

application  of,  over  brow  and  occiput,  showing  extension  of  head  .  363  410 

application  of,  to  face,  along  occipito-mental  diameter  ....  360  409 

Cbambprltfi's 350  403 

English,  lock  of 348  401 

French,  lock  of 349  401 

French,  long 354  404 

Hermann's 398  425 

high,  (lijignuii  showing  defect  of  cephalic  application  in  .         .         .         .  395  423 

high,  Pajot's  mano'iivre 397  424 

high,  Tamier's  diagram  showing  defects  of  ordinary      ....  396  424 

Hubert's 399  425 
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Forceps,  inversion  of,  when  anterior  rotation  is  attempted  in  R.  O.  P. 

position,  without  re-applying  instrument    ....       384-385  419 

low,  horizontal  traction 368  413 

low,  horizontal  traction,  occiput  directly  posterior         ....  371  414 

low,  in  place  and  articulated 367  412 

low,  introduction  of  left  blade  to  left  side  of  pelvis        ....  364  411 

low,  left  blade  in  place 365  411 

low,  left  blade  in  place,  introduction  of  right  blade       ....  366  412 

low,  upward  traction 369  413 

low,  upward  traction,  extreme 370  413 

low,  upward  traction,  occiput  directly  posterior 372  414 

mid,  applied  in  L.  O.  A.                                   376-377  416 

mid,  applied  in  R.  O.  T 378-379  417 

mid,  hand  in  vagina  seeking  posterior  ear 373  415 

mid,  introduction  of  first  blade 374  415 

mid,  introduction  of  second  blade 375  416 

mid,  manner  of  making  traction  in 381  418 

mid,  rotation  in  R.  O.  A 380  417 

Morales's 400  425 

ovum 338  384 

Palfyn's 351  403 

position  of  head  in  floating,  high,  mid,  and  low  operations  .         .         .  357  408 

Scanzoni's  mancDuvre,  first  appUcation  of  instrument.                 .        38&-387  420 
Scanzoni's  manoeuvre,  showing  difficulty  in  articulating  blades  in  second 

apphcation  of  instrument 394  422 

Scanzoni's  mancDUvre,  showing  rotation  to  anterior  position,  instrument 

inverted 390-391  421 

Scanzoni's  manceuvre,  showing  rotation  to  transverse  position         .       388-389  420 

Scanzoni's  manceuvre,  second  application  of  instrument.        .                392-393  421 

short 353  404 

Simpson's,  cephalic  curve      .        * 346  400 

Simpson's,  pelvic  curve 347  400 

Smellie'a  long 355  404 

Smellic's  short 352  404 
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SECTION   I 

AX  ATOMY 

CHAPTER  I 
THE   PELVIS 

Historical. — As  the  mechanisiii  of  labor  is  essentially  a  process  of  ac- 
eommotlation  between  the  foetus  and  the  passage  through  which  it  must 
pas^,  it  is  apparent  that  obstetrics  lacked  a  scientific  foundation  until 
the  anatomy  of  the  bony  pelvis  and  of  the  soft  parts  connected  with  it  was 
clearly  understood. 

We  are  indebted  to  Andreas  Vesalius  (1543)  for  the  first  accurate  de- 
scription of  the  pelvis.  Prior  to  the  publication  of  his  observations  it  had 
generally  been  believed  that  the  birth  of  the  child  could  not  be  effected 
until  the  pelvic  cavity  had  become  increased  in  size  by  the  separation  and 
gaping  of  the  pelvic  bones.  Vesalius  demonstrated  the  fallacy  of  this  con- 
ception, and  showed  that  the  pelvis,  for  practical  purposes,  sliould  be  con- 
sidered as  an  unyielding  bony  ring.  His  work  was  still  further  elaborated 
by  his  successor  at  the  University  of  Padua,  Realdus  Columbus,  who  also 
demonstrated  that  each  innominate  bone  was  originally  composed  of  three 
separate  portions:  the  ilium,  ischium,  and  pubis,  which  fused  together 
just  before  the  age  of  puberty.  Julius  Cjpsar  Arantius,  Professor  of 
Anatomy  in  Bologna  (1559),  also  made  important  contributions  to  the 
subject,  and  was  the  first  to  recognize  the  existence  of  contracted  |K»lves. 

That  the  teachings  of  these  three  great  anatomists  did  not  exert  so 
groat  an  influence  as  might  have  been  expected  was  largely  due  to  the  fact 
that  no  less  an  authority  than  Ambroise  Pare  still  continued  to  adhere  to 
tlie  doctrine  of  the  separation  of  the  pubic  bones  during  labor,  and  prom- 
ulgated it  in  his  obstetrical  writings. 

Among  obstetricians,  Heinrich  van  Deventer  was  the  first  to  make  a 
thorough  study  of  the  anatomy  of  the  pelvis.  In  his  New  Light  for  Mid- 
wives  (1701)  he  dwelt  upon  it  in  detail,  and  also  described  the  main  vari- 
eties of  contracted  pelves.  At  that  time  he  felt  called  upon  to  apologize 
for  taking  up  what  was  apparently  so  useless  a  consideration. 

Smellie  was  the  first  English  authority  to  devote  particular  attention 
to  the  subject.  In  his  work  on  midwifery,  published  in  1752,  he  gave  a 
most  accurate  description  of  the  pelvis  and  its  various  measurements,  and 
3  1 


THE   PELVIS 

also  introduced  the  method  of  determining  the  antero-pOBterior  diameter 
which  we  still  employ.  A  few  years  previously  (1735),  Johann  Huwe  had 
gone  over  eomewhut  the  sume  ground,  but  \m  work  had  not  received 
anything  like  the  consideration  which  was  accorded  to  Senellie'g  investiga- 
tions. 

Almost  simultaneously  with  Smellie,  I^vret,  the  great  French  obstet- 
rician^ published  the  results  of  his  observations,  and  was  one  of  the  tirst 
to  promulgate  the  conception  of  the  axis  and  the  phmes  of  the  pelvis.  The 
value  of  his  work,  however,  was  considerably  impaired  by  many  inaccu- 
racies. Among  the  Germans,  Stein  tlie  younger  was  apparently  the  fir^t  to 
gh'G  a  tlioroughly  accurate  description  of  the  pelvis,  and  since  his  time  cor- 
rect ideas  upon  the  subject  have  gradually  become  popularized.  Practically, 
therefore,  an  attempt  to  follow  the  further  development  of  our  knowledge 
concerning  the  pelvis  would  resolve  itself  into  writing  a  history  of  ob- 
stetrics. To  do  this  would  go  far  beyond  the  scope  nf  the  present  work; 
and  let  it  here  sufhco  to  say  that  among  the  more  morlern  authors  Naegele, 
LuBchka,  MicJiaelis,  Lilzmann,  and  Brcua  and  Kolisko  in  Germany,  and 
Hodge  in  this  country  deserve  particular  mention. 

General  Considerations. — In  both  sexes  the  pelvis  forms  the  bony  ring 
through  whieh  the  body  weight  is  transmitted  to  the  lower  extremities,  but 
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Pro.  1. — NoBMAL  Fkicale  Pelvis.     X  i- 

in  the  female  it  assumes  a  peculiar  form  w^hich  adapts  it  to  the  purposes  of 
chihj  bearing. 

It  ill?  composed  of  fuur  hones:  the  sacrum,  the  coccyx,  and  two  innomi- 
nate bones,  the  last  two  being  united  by  strong  articulations  with  the  sa- 
crum at  the  eacro-iliac  synchondroses,  and  wnth  une  another  at  the  symphy- 
sis pubis.  Tlie  purrly  aiiiitomical  characteristics  of  the  pelvis  are  dealt 
wnth  at  length  in  the  standard  works  on  anatomy*  so  that  we  shall  limit  our 
considerations  to  the  peculiarities  of  the  female  pelvis  which  are  of  im- 
portance in  childbearing. 
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The  Pelvis  from  an  Obstetrical  Point  of  View, — Tlie  linea  terrainalis 
forms  the  boundary  betweeD  the  false  and  tbo  true  pf^lvis,  tlie  former 
lying  above  and  the  latter  l^elow  it.  T)ie  false  pelvifi  is  bounded  posteriorly 
bj  the  lumbar  vertebrae  and  laterally  by  tlie  iliac  fogsie,  while  in  front  the 
boumiary  is  formed  by  the  lower  portion  of  the  anterior  abdominal  wall. 
It  possesses  no  pirtieular  obstetrical  pignificance,  but  serves  to  support  the 
iDtefitines  in  the  non-prc^ant  woman,  and  the  enlarged  uterus  in  the 
pregnant  condition.  It  varies  considerably  in  size  in  ditferent  individuals^ 
according  to  the  flare  of  the  iliac  bones;  but  ordinarily  in  dried  specimens 
the  distances  between  the  anterior  superior  spines  of  the  ilium  and  between 
the  most  widely  distant  portions  of  the  iliac  crests  measure  2-?  and  26 
centimeters  respectively. 

The  true  pelvis  lies  beneath  the  linea  terminal  is,  and  is  the  portion 
concerned  in  childbearing.  It  is  bounded  above  by  tlie  promontory  and 
alsp  of  the  sacrum,  the  linea  terminal  is,  and  the  upper  margins  of  llie  pubic 
bones,  and  below  by  the  pelvic  outlet.  Its  cavity,  rouglily  speaking,  nuiy 
be  compared  to  an  obliquely  truncated  cylinder  with  its  greatest  height 
pofieriorly,  since  its  anterior  wall  at  the  Rynijihysis  piibiti  meaiiures  ti4  to 
S  centimeters,  and  its  posterior  wall  10  centimeters.  With  the  w*oiunn  in 
the  npright  position,  in  its  upper  portion  the  pelvic  canal  is  dimted  d<)wn- 
ward  and  backw^ard,  while  in  its  lower  course  it  curves  and  becomes  directed 
downward  and  forward. 

The  walls  of  the  true  pelvis  are  partly  bony  and  partly  ligamentous. 
Its  posterior  boundary  is  furnished  by  the  anterior  surface  of  the  sacruui, 
itfi  lateral  limits  are  formed  by  the  sacro-sciatic  notches  and  ligomeots, 
and  by  the  inner  surface  of  the  ischial  bones;  while  in  front  it  is  bounded 
by  tlie  obturator  foramina,  the  pubic  bones,  and  the  ascending  rami  of  the 
ischial  bones. 

The  only  part  of  the  lateral  wall  of  the  pelvis  which  is  entirely  bony  is 
made  up  of  the  body  of  the  ischium  and  part  of  the  ilium,  the  inner  surface 
of  which,  with  the  w^oman  in  the  upriglit  position,  forms  an  inclined  plane 
which  is  directed  from  almve  downw^ard  and  inward,  and  from  behind  for- 
ward. Considerable  importance  was  attarhed  to  these  surfaces  by  ITodge, 
who  designated  them  as  the  inrUned  planes  of  the  pelvis,  and  considered 
that  they  exercised  a  good  deal  of  influence  in  causing  internal  rotation 
of  the  head  during  Inbnr.  This  view,  however,  has  siurc  been  abandoned. 
If  the  planes  of  the  isehJal  hones  were  extended  downward  they  would  meet 
somewhere  about  the  region  of  the  knee.  Extending  from  the  middle  of 
the  posterior  margin  of  each  ischium  are  the  ischial  spines,  wliich  are  of  no 
little  obstetrical  importance,  inasmuch  as  a  line  draw^n  between  them  rep- 
resents the  shortest  diameter  of  the  pelvic  cavity.  Moreover,  since  they 
can  be  readily  felt  on  vaginal  examination,  they  can  be  made  to  serve  as 
raluable  landmarks  in  determining  the  extent  to  which  the  presenting  part 
had  descended  into  the  pelvis. 

The  sacrum  forms  the  posterior  wall  of  the  pelvic  cavity.  Its  upper 
anterior  margin,  corresponding  to  the  body  of  the  first  sacral  vertebra, 
and  designated  as  the  promontory,  can  be  felt  on  vaginal  examination,  and 
offers  a  landmark  which  serves  as  the  basis  of  internal  pelvimetry.     Nor- 
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mally,  tlie  gacnim  pre^^ents  a  marked  vertical  and  a  less  pronmmced  lateral 
concavity,  wliic^jj,  in  abnormal  pelvL's,  may  unrlt*rgo  varifttionn.     A  straight 

line  dra\m  from  the  prom- 
/::l<^\  ontory  to  the  tijj  of  tlie  sac- 

rum usually  nu'aeiures  10 
centimeters,  wherea?  if  the 
concavity  be  followed  the 
distance  averages  12  centi- 
jueters.  The  jiacnim  was 
formerly  rejrarded  as  th»' 
**key.stone"  of  tlie  pelvic 
areli,  but  MntUiews  Duncan 
showed  that  i\m  coneeption 
was  erroneous,  and  that  it 
n'presenls  art  inverted  key- 
Htone,  inasmuch  as  it  is 
wider  alonjir  Itt*  anterior 
than  alon^  its  po,<terior 
snrfacCi,  so  that  it  would 
tend  to  isjip  downward 
aud  forwanl  into  the 
pelvic  cavity  under  the  in- 
in   ]H>sitioii   hy   the   t^tn»n*r 
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Modified  from  Duuruii.     X  \* 

tliiLn<'e  of   tJie   body    wei^lit   were 
jjogterior  ilio-sacra!  ligaments  (V\). 
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In  the  female  the  pubic  areii  pre- 
sents a  characteristic  appearance.  The 
det^eendin^  rami  of  tlie  pubis  unitt* 
at  an  angle  of  00  to  100  degrees,  and 
form  a  rounded  opening  through 
which  the  head  can  readily  pasi?, 
\H  margins  are  nK>re  delicate  than 
in  the  male,  and  are  considerably 
everteih 

Planes  and  Diameters  of  the  Pelvis. 
— Owing  to  tlie  peculiar  shape  of  the 
pelvic  eavity   aud    the   tlinieulty   expe- 
rienced   in    rendering  clear   the   exact 
loealiou    of  a    brxly   occn]ning  it,   for 
greater  convenience   in   dee(*ription    it 
is  customary  to  eonsitrnct  eertain  im- 
aginary planes  through 
it.     Thog6     most      fre- 
■^        ^fe>^         <|uently    cmployi^d    are 
flcj^ignated    as    (1)    the 
Fio,  3, — SAonTiU- Sbction  THBocroH  NoRMAj.  P«Lv».    X  it   su]>enor  strait ;  (i)  the 

inferior  strait;  (3)   the 

plane  of  greatest»and  (4)  the  plane  of  leat^t.pelvie  dimensions  (Figs. 3  and  5). 

'^rhe  giiperior  ^(rait  repreeentg  the  njiper  boundary  of  the  cavitv.  and 


^^*^, 


HQfliiON 


i 


is  frequently  fipniken  of  as  tJio  fn^lvic  inlet  Tt  is  soniowlmt  uval  in  ehflpc, 
with  a  depression  on  its  postiTior  borrlcr  corresponding  to  the  promontory 
of  the  saerunit  and  is  sometimes  described  a??  blunt  heart*f?bopod.  It  is 
tifiunded  posteriorly  hy  the  prnnionti>ry  and  alsv  <^f  tht^  sai^rnm  ;  laterally 
by  the  linea  terminalis;  antnriorly  by  the  horiz<mtal  ra?ni  of  the  pnbie 
bones  and  the  upper  margin  of  the  symphysie  pubis.  Strictly  speaking, 
it  Is  not  a  niathematieal  plane,  since  its  lateral  margini^,  as  reprpFPnted 
by  the  linea  tenninalis,  are  at  a  lower  level  than  its  central  portion 
between  the  promontory  and  symphysis* 


VtG.  4. — ^NOBMAL  FkMAUB  PbLVIS  8HOWTNO  DlAMBTBIW  OF  THB   SuPEItlOn  StrAIT.       X    J* 


Four  diameters  are  usually  descriljcd  as  traversing  the  superior  strait: 
the  antero-pofiterior,  the  triinsverse,  and  two  oblitjue  diiuneters.  The  an- 
tero-pf>sterior  diameter  extends  from  the  middle  of  tlie  proniontory  of  the 
sacrum  to  the  upper  nmrgin  of  tbn  symphysis  puhii*,  and  is  designated  as  the 
conju^nta  vera  ov  true  conjutjtite.  This  term  was  first  employed  by  Roe- 
derer,  who  likened  the  superior  strait  to  an  ellipse,  wliose  shnrtrr  diameter 
ran  autero-posteriorly.  Normally,  the  eonjugata  vera  nu'asures  11  centi- 
jeters,  but  it  may  lieeome  markedly  sbfutened  in  almnrrruil  pelvt's.  Frniri 
practical  point  of  vit^w  it  is  the  most  import^mt  diameter,  inasmuch  as 
is  the  point  of  departure  for  all  attempts  to  estimate  the  size  of  the 
pelvis  in  actual  practice.  The  transverse  diameter  is  eonstrueted  at  right 
angles  to  tht^  eonjugata  vera,  and  represents  the  greatest  distance  between 
the  linea  terminaHs  on  either  side;  it  usually  interseets  the  crmjiigata  vera 
at  a  point  a  short  distance  in  front  of  the  promontory.  Normally  it  meas- 
ures 13.5  centimeters.  Efich  of  the  ol*lif]ue  disimetrrs  extends  from  one  of 
the  saero-iliae  s}Tichond roses  to  the  ilio-pectint^al  eminenee  on  the  opposite 
side  of  the  pelvis.  They  measure  1*^.75  cenlimeters,  and  are  designated  as 
right  and  left  respectively,  according  jis  the  starting-point  is  the  right 
or  left  saero-iliae  synehondrosis.  Instead  of  emjiloying  the  terms  right 
and  left,  the  Germans  usually  speak  of  the  Hr^i  and  second  ohliquf  diam- 
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eters.  The  sacro-cotyloid  diameters  are  sometimes  described;  they  ex- 
tend from  the  middle  of  the  promontory  of  the  sacrum  to  the  ilio-pec- 
tineal  eminence  on  either  side,  and  measure  from  8.75  to  9  centimeters. 
Normally  these  two  diameters  are  of  equal  length,  but  in  certain  forms  of 
contracted  pelves  they  may  present  marked  variations. 

The  antero-posterior  diameter  of  the  superior  strait,  or  conjugata  vera, 
is  also  designated  as  tlie  anatomical  conjugate.  This  does  not  represent 
the  shortest  distance  between  the  promontory  of  the  sacrum  and  symphysis 
pubis,  which  is  along  a  line  drawn  from  the  former  to  a  point  on  the 
inner  surface  of  the  symphysis  a  few  millimeters  below  its  upper  margin. 
The  latter  is  the  shortest  diameter  through  which  the  head  must  pass  in 
descending  into  the  superior  strait,  and  was  designated  by  Michdelis  as  the 
obstetrical  conjugate.  It  is  a  few  millimeters  shorter  than  the  anatomical 
or  true  conjugate,  but  for  practical  purposes  the  distinction  is  rarely  made, 
and  the  obstetrician  simply  speaks  of  the  conjugata  vera. 


Fig.  5. — Diagram  mhowing  Pelvic  Planes. 


Unfortunately,  in  the  living  woman,  the  conjugata  vera  can  not  be  meas- 
ured directly  with  the  examining  finger,  and  various  more  or  less  compli- 
cated instruments  have  been  devised  for  its  determination,  none  of  which 
gives  j)erfectly  satisfactory  results.  For  clinical  ])ur])oses,  therefore,  we  are 
content  to  estimate  its  length  indirectly,  by  measuring  the  distance  from 
the  lower  margin  of  the  symphysis  to  the  promontory  of  the  sacrum,  and 
subtracting  from  the  result  1.5  to  2  centimeters,  according  to  the  height 
and  inclination  of  the  symphysis  pubis.  This  diameter  is  the  conjugata 
duigotwlis  or  oblique  conjugate,  the  imj)ortance  of  which  was  first  empha- 
sized by  Smellie. 

The  outlet  of  the  pelvis  is  designated  the  inferior  strait.  It  is  not 
a  plane  in  a  mathematical  sense,  but  consists  of  two  triangular  planes 
whose  bases  would  meet  on  a  line  drawn  between  the  two  ischial  tuber- 
osities.   It  is  bounded  posteriorly  by  the  tip  of  the  coccyx,  laterally  by  the 


greater  saero-sciatic  li^arnonts  and  the  ischial  tl1bp^o^!itic!?,  and  antcnorly 
by  the  lower  margin  of  thr-  pubic  arch  (Fig.  6).  For  tlie  |n?lv!c  outlet 
tira  diameters  are  described:  the  antero-posterior  and  the  transverse,     Tlie 


T 


\ 
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Fio.  5.— PfiLVic  Outlet.     X  i* 

former  extends  from  the  lower  niargin  of  tlie  ttymphyBis  pubis  to  the  tip 
of  the  coceyx,  and  the  latter  bctwoi'n  the  inner  margins  of  tlie  ischial 
tuberosities.  With  tlic  coccyx  in  its  normal  position,  the  antero^postcrior 
diameter  measures  1^5  ccnti meters,  which  is  increas<'d  to  1L5  centimeters 
during  labor  by  the  backward  displacement  of  the  tip  of  the  coccyx.  The 
tranjjvers^}  diameter  measures  11  centimeters. 

The  plane  of  greatest  pelvic  dimensions  was  first  described  by  Levret, 
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Fio.  7. — Sctpebior  Strait  (Veit). 
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and.  aB  ita  name  impliee,  repref?cnts  the  rtwmicst  portion  of  the  pelvic 
cavity.  It  extends  from  the  middle  of  the  posterior  surface  of  the  .sym- 
physis pnbig  to  the  Junction  of*  the  second  and  third  sacral  vertebrip, 
and  laterally  paaees  through  the  ischial  bones  over  the  middle  of  the  ace- 
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tabulum.  Its  anlero-posterior  and  transverse  diameters  measure  12.75  and 
12.5  centimeters,  respectively.  Since  its  oblique  diameters  terminate  in 
the  obturator  foramina  and  the  sacro-sciatic  notches,  they  are  subject  to 
marked  variations  in  length. 

The  plane  of  least  pelvic  dimensions  extends  through  the  lower  mar- 
gin of  the  symphysis  pubis,  the  tip  of  the  sacrum,  and  the  ischial  spines. 
Its  antero-posterior  diameter  measures  11.5  cm.  Its  transverse  diameter  ex- 
tends between  the  ischial  spines  and  measures  10.5  centimeters,  being  tho 
shortest  diameter  in  the  normal  pelvic  cavity. 

In  order  to  facilitate  the  study  of  the  pelvic  cavity,  Hodge  constructed 
four  parallel  planes,  the  first  of  which  is  the  superior  strait,  while  the  other 
three  are  parallel  to  it  and  pass  through  the  lower  margin  of  the  symphysis 
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pubis,  the  ischial  spines,  and  the  tip  of  the  coccyx  respectively.  The  second 
parallel  practically  corresponds  to  the  plane  of  greatest  pelvic  dimensions, 
and  is  very  closely  related  to  that  described  by  Veit  as  the  main  plane  of  the 
pelvis,  which  extends  from  the  lower  margin  of  the  symphysis  pubis  to 
the  junction  of  tlie  first  and  second  sacral  vertebra^.  According  to  Veit 
this,  from  an  obstetrical  standpoint,  is  the  largest  plane  of  the  pelvis,  inas- 
much as  it  is  not  encroaclied  upon  by  the  pelvic  soft  parts,  but  passes  above 
the  obturator  and  pyriformis  and  below  the  ilio-psoas  muscles. 

Most  pelves  present  slight  individual  variations  in  size,  and  perfectly 
normal  and  symmetrical  examples  are  rarely  seen.  The  measurements 
which  we  have  given  are  those  of  Schroeder,  and  are  the  averages  obtained 
from  the  accurate  mensuration  of  50  normal  pelves. 

Pelvic  Inclination. — The  normal  position  of  the  pelvis,  with  the  woman 
in  the  erect  posture,  can  be  reproduced  by  holding  the  specimen  in  such 
a  way  that  the  incisions  of  the  acetabula  look  directly  downward.  Ac- 
cording to  Meyer,  the  pelvis  is  in  its  normal  position  when  the  anterior- 
superior  spines  of  the  ilium  and  the  pubic  spines  are  in  the  same  vertical 
plane.  Under  these  conditions  the  promontory  of  the  sacrum  is  9.5  to  10 
centimeters  higher  than  the  upper  margin  of  the  symphysis  pubis. 
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By  rtie  term  pelvic  indinalxon  is  iiiiileri?tood  the  angle  which  the  plane 
of  the  superior  etrait  forms  with  the  horizon  (see  Fig.  3).    Thist  eoneeption 
I  wag  first   inrroduced   hv  J.  J.   Miiller  and   Hoederer,  and   the  early  state- 
ments   concerning    it   were    \erv    conflicting.      According    to    greyer,    the 
^center  of  gravity  of  tiie  body  passes  along  an  imaginary  vertical  plane  just 
posterior  to  the  acetalmla,  S4>  that  under  the  influence  of  the  body  weight 
•the  pelvis  would  tend  to  rotate  backward,  were  it  not  held  in  position  by 
p  the  strong  ilio-fenjoral  ligauients.     Tt  is  therefore  apparent  that  the  pelvic 
inclination  must  vary  according  to  the  degree  of  tension  of  these  strue- 
tnres;  it  will  be  diminished  when  they  are  relaxed,  and  vice  verm.     It  is 
[least  marked  when  tlie  legs  are  slightly  rotated  inward  and  spread  a  little 
rt,  and  greatly  increased  when  t!ie  knees  are  pressed  tightly  together, 
'irhen  the  legs  are  widely  spread  apart  or  rotated  strongly  either  inward 
[or  outward.    With  the  woman  in  the  upright  position  the  pelvic  inclination 
tis  usually  estimated  at  45  to  50  degrees,  but  may  vary   from  40  to   lOil 
[degrees,  according  to  the  degree  of  tension  exerted  by  the  ilio-femoral  liga- 
'  ments.     In  certain  diseased  conditions  it  may  be  obliteratcfL  when  the  plane 
I  of  the  superior  strait  may  become  parallel  to,  or  even  form  an  obtuse  angle 
[with,  the  horizom 

The  first  aci-nratc  work   upon  this  subject  was  done  by  Naegele,  who 

I  inCBSU red  the  distance  froui  the  tloor  to  the  lower  margin  of  the  symphysis 

pubis  and  the  tip  of  ihv  sacrum   respeetively.  and  in  this  way  estimated 

llic  inclination  which   the  inferior  strait   formed  with   tiie  horizon.     lie 

I  then  placed  a  normal  pelvis  in  a  similar  position  and  eslinuited  the  in- 

dtnation  of  its  sny>erior  strait,  which  was  usually  about  (>0  degrees. 

In  view  of  the  marked  variations  to  which  the  pelvic  inclination  is 
subject.  Meyer  introduced  a  new  conception  concerning  it,  and  staled 
ihitt  it  was  considerably  influenced  by  the  extent  to  which  the  sacrum  ro- 
I  tated  about  its  transverse  axis.  As  this  passes  through  the  center  of  the 
'  Wly  of  the  third  sncral  vei-tebra,  it  is  apparent  that  this  portion  of  the 
I  sacrum  retains  approximately  tlie  same  position,  no  matler  to  what  ex- 
j  lent  it8  up{)er  or  lower  portions  may  be  displaced.  Meyer,  tlierefore,  con- 
I  fitmeted  a  diameter  extending  from  the  upper  margin  of  the  symphysis  to 
I  the  middle  of  the  third  sacnd  vertdira,  and  designated  it  the  nortua!  con- 
^jugatf.  Its  inclinatitm  be  estijnatrd  at  30  degrees,  and  stated  that  it  rt^ 
iniained  practically  constant  in  all  positions  of  the  body. 

Except  when  markedly   abnormal,  the  pelvic  inclination  possesses  no 

practical    obt^tetrical   signllivaiice.   and    is   of   value  only    in    tlie   study   of 

[atypical  pelves  and  in  anthropology.    Several  complicated  instruments  have 

j  U^n  invented  for  determining  it.     In   11)00,  Neumann  and   Ehrenfest  de- 

\m*A  a  comparatively  simple  instniment  for  determining  the  inclination 

I  of  the  external  conjugate,  which  for  practical  purposes  gives  a  fair  idea 

of  the  degree  of  pelvic  inclination. 

Since  the  lower  margin  of  the  symphysis  occupies  a  lower  level  than 
I  the  tip  of  the  aacrum,  the  plane  of  the  inferior  strait  is  also  inclined  to 
[the  horizon,  forming  an  acute  angle,  which  is  usually  estimated  at  10  de- 
Igreeg,  Much  more  important,  however,  is  the  angle  which  is  formed  be- 
the  poflterior  surface  of  the  symphysis  pubis  and  the  conjugata  vera ; 
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this  is  usually  estimated  at  90  to  100  degrees,  but  varies  considerably 
according  to  the  shape,  height,  and  inclination  of  the  former. 
This  must  always  be  taken  into  consideration  in  estimating  the  length  of 
the  conjugata  vera  from  that  of  the  conjugata  diagonalis,  since  it  is  evident 
that  the  amount  to  be  subtracted  from  the  latter  will  vary  with  the  size 
of  the  angle  in  question. 
t/^  The  Pelvic  Axis. — Deventer  in  1701  introduced  the  conception  of  a 
pelvic  axis.  Since  then  numerous  methods  for  its  construction  have  been 
described,  the  most  usual  being  a  line  drawn  through  the  centers  of  in- 
numerable planes  extending  from  the  symphysis  to  the  sacrum,  thus  giving 
a  graceful  curve  (see  Fig.  3).  This  was  formerly  believed  to  represent 
the  course  which  the  child  pursued  in  its  passage  through  the  pelvis,  but 
the  work  of  Naegele,  Hegar,  Pinard,  and  others  has  shown  that  such  is 
not  the  case,  and  that  an  axis  so  constructed  possesses  only  an  historical 
interest. 

At  the  end  of  pregnancy  the  axis  of  the  superior  strait,  if  extended 
directly  upward,  would  pass  through  the  abdominal  wall  at  about  the  region 
of  tlie  umbilicus,  while  the  axis  of  the  inferior  strait  would  impinge  upon 
the  promontory  of  the  sacrum.  As  the  pelvic  canal  is  practically  cylindrical 
in  shape  down  to  the  plane  of  greatest  pelvic  dimensions,  it  is  apparent 
that  the  head  must  descend  along  the  downward  prolongation  of  the  axis  of 


Fig.   U. — DiA(ntAM  kho\vin4j  Pelvic  Axib.     X   i- 


the  superior  strait  until  it  has  nearly  reached  the  level  of  the  ischial  spines, 
and  only  begins  to  curve  forward  in  the  region  of  the  inferior  strait. 
Therefore  the  obstetrical  pelvic  axis  should  be  represented  as  straight  in  its 
upper  and  curved  only  in  its  lower  j)()rtion  (see  Fig.  11),  as  was  well 
understood  by  Hodge,  and  strongly  insisted  upon  by  Sellheim. 

The  Pelvic  Joints. — Anteriorly  the  pelvic  bones  are  held  together  by 
the  symphysis  pubis,  which  consists  of  a  mass  of  fibro-cartilage,  and  by 
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he  superior  and  inferior  pubic  ligaments,  the  I  otter  being  frerjuently  desig- 
ited  as  the  ligamontiim  fircimtiim  pubis.  Loeclika  demonstrated  the 
presence  of  a  synovial  tavity  in  the  fibni-cartiliitre,  and  therefore  clag&ed 
lie  SATTipbysis  among  the  true  Joints  (Fig.  1*3).  Joessel,  on  the  ofeher 
band,  denies  its  existence,  and  states  that  the  fluid  in  the  interior  of  the 
rapliysis  is  .aim ply  a  product  of  degeneration.  Whether  it  be  a  true  joint 
or  not,  in  any  case  the  f^ynipbysiH  adniitg  of  a  certain  amount  of  motility, 
rhich  biTomes  particularly  marked  during  pre^mancy.  This  fact  was 
flemonstrated  by  Budin,  who  showed  that  if  the  linger  were  inserted  into 
'^tbe  \ragina  of  a  pregnant  woman,  and  she  were  made  to  walk,  one  could  dis- 
tinctly fei*\  the  ends  of  tlie  pubic  bones  move  up  and  down  with  eacli  step* 

Superior  Pubic  Ll^. 


iPoft.  Sacra  iliir  LijT. 


Fio, 


ii>leroitoous  Lif. 
Xrtictilaf  cuvity 
Am    hucrailiiic  Li^* 


(Spalteholz).     X   l> 


The  articulations  between  the  sacnim  and  innominate  bones  were  for- 

rmerly  described  as  synchondroses,  but  Lusehka  coJU'lusively  demonstrated 

the  presence  of  a  synovial  cavity  within  tliem,  and  therefore  classed  tlicm 

Lamong  the  true  Joints    (Fig.   13).     1'hese  articulations   possess  a   certain 

f amount  of  motility,  whicli  plays  a  not  unimportant  part  in  practical  ob- 

rtetrics. 

Waleher,  in  1889,  stated  that  the  diagonal  conjugate  varied  about  1 

cenlinicler  in  length,  according  as  it  was  measured  with  the  woman  in  the 

IHBual  obptutrical  posilinn,  or  with  her  buttocks  resting  on  the  edge  of  the 

liable  and  her  legs  hanging  duwn  without  any  sup]>ort,  whieli  lu^s  since 

Ibei'n  known  as  the  Watcher  or  hanging  position.     His  observatioEis  have 

Ibeen  confirmed  by  nearly  all  who  have  repeated  his  work,  among  whom 

nay  be  mentioned  Klein,  Wehh^  anrl   Leojwjl^I.  and   Ivlittner,     The  subject 

[wjis  chosen  as  one  of  the  main  themes  for  discussion  at  the  International 

gynecological  and  Obstetrical  Cr>ngress  held  at  Amsterfbim  in  181HI     The 

Ipeakers,  almost  without  exception,   admitted   the  genenil  correctness  of 

[Waleher 6  statements,  differing  only  as  to  the  extent  of  the  changes,  while 

|Bar  was  the  only  one  to  deny  their  occurrence. 

This  alight  amount  of  motility  is  utili;^ed  in  dealing  with   contracted 
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pelves;  and  not  infrequently  the  increase  in  the  size  of  the  conjugata 
vera  brought  about  by  Walcher's  position  has  proved  sufficient  to  permit 
the  engagement  of  the  presenting  })art,  wliich  otherwise  coidd  not  occur. 
The  effect  of  Walcher's  position  upon  the  size  of  the  pelvic  cavity  was 

studied  very  carefully  by  Kiittner 
in  1898,  who  showed  in  three  cases 
that  the  conjugata  vera  was  re- 
spectively 1.4,  0.9,  and  1  centi- 
meter longer  when  measured  in 
the  hanging  than  in  the  lithotomy 
position.  Fig.  14  gives  a  graphic 
illustration  of  the  changes  in  shape 
in  one  of  these  pelves.  Further- 
more, rotation  of  the  innominate 
bones  u))on  the  sacrum  causes 
changes  in  the  aiitero-posterior 
diameter  of  the  inferior  strait.  In 
the  Walcher  position  it  is  short- 
ened, whereas  it  is  lengthened 
when  the  legs  are  sharply  flexed 
over  the  body.  In  1911,  I  showed 
that  it  could  be  increased  by  from 
1  to  2.5  centimeters  by  placing  the  woman  in  an  exaggerated  Sims  position. 
Methods  of  Comparing  Pelves. — Inasmuch  as  the  normal  pelvis  usually 
presents  slight  individual  variations  in  its  form  and  dimensions,  and  as 
contracted  pelves  differ  markedly  from  one  another  in  shape,  several  de- 
vices have  been  employed  to  enable  us  readily  to  compare  their  points  of 
difference.  The  decimal  metliod,  suggested  by  Litzmann,  is  very  satis- 
factory for  most  purposes.  In  it  the  various  diameters  are  expressed  in 
terms  of  the  conjugata  vera,  which  is  reckoned  as  100. 


Fio.  14. — Diagram  khowino  Variation  op 
Antero-pobterior  Diameter  of  Pelvis 
IN  Various  Positions  (Kuttner).     X  a. 

A,  Uthotomy;  B,  horizontal;  C,  Walcher's 
position. 


Comparison  ok  Variouh  Diameterh 

or  Normal  Felvbs  by  Litzmann's 

Dkcimal  Method. 


Superior  strait 

Piano  of  greatest  pelvir  dimension. 
Plane  of  least  pelvic  dimension. .  . 
Inferior  strait 


Antoro-i>ofltorior. 


100 
115 
105.5 
105.5 


DIAMETERS. 


Transvor»e. 

122.7 
113  G 
95.5 
100 


Oblique. 


113 


Breisky  introduced  a  f^raphic  inelliod  for  coniparinf^  pelves  and  con- 
structed three  diagrams.  rej)resentin<?  a  vertical  mesial  section  of  the  pel- 
vis, the  plane  of  the  sn])erior  strait,  and  a  frontal  view  of  the  pelvis.  The 
first  is  constructed  upon  Meyer's  normal  conjugate,  the  second  upon  the 
distance  hetween  the  sacro-iliac  synchondroses,  and  the  third  upon  the 
transverse  diameter  of  the  pelvic  outlet  (Figs.  15-17). 

Individual  Variations  in  the  Pelvis. — With  the  exception  of  the  skull, 
no  portion  of  the  skeleton  presents  greater  individual  variations  than  the 
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p«!lvi«.  This  ig  dm-  j>arlly  tu  llic  fact  tfmt  it  ii^  il<?V(/lnped  hum  a  rniit^idtM*- 
ahli*  numfwr  rif  Ij^^nes,  and  partly  lo  the  vary  in*?  iiieclianical  and  flevcl- 
opineotal  intluencv.s  ti>  which  it  is  siibjt'cti'*!  during  the  early  yeai*8  of  life. 
IndrmU  we  may  say  that  no  two  pelves  are  exactly  alike,  and  that  per- 
f<^i'tiy  normal  pelves  are  rarely  R'cn;  sn  that  an  accurate  conception  of  the 
form   and  diineneiioiis  of  w4iat   may   be  termed   the   normal  type  can   be 

(obtained  only  from  avcraije.s  based  uj>on  the  examination  of  numerous 
ipprnximatelv  noruml  {lelves. 
Owin^  to  the  greater  employment  i}(  ihe  right  Imlf  nf  the  body,  the 
jC<irre«]K)nding  side  of  the  jieivis  is  more  develo]>ed  than  the  left,  Indi- 
Tidual  variations  may  be  observed  in  Ihe  fnrm,  consit^tenee,  and  general 
chanieter  nt  the  pelvic  boTies.  in  tbr  angU^s  which  the  iliac  foss;v  form  with 
Hie  vfi\]h  of  the  pelvic  basin,  in  the  shajie  of  the  sacrum,  and  particularly 
in  that  of  the  cavity  itself.  Jn  view,  therefore,  of  the  varying  tbiekmgs  uf 
itJje  pelvie  bones,  and  esptx-ially  of  the  degree  of  tlaring  of  the  ilia,  accurate 
r>ncliisions  cannot  he  drawn  from  external  pelvlmelry  ah»ne. 

Sp.  Sp* 


3.  L 


/S.I 


J.R 


IP> 


Fig,  17. 


Fia».  15-17.— BiiEiJ*KY*s  Diagrams  for  Comparing  Pei.vks, 

I  of  iliac  bones;  LP.,  Uin-poctin«M»l  rmifj»nirf*;  P.,  promontory  of  sacrum;  S,, 
upp<^  marj^iu  of  ayinphyiiiij;  S.,  lower  niargin  uf  tiyrnphyKis;  .S.  /.,  aacro-ilinc  Hyiichondrosie; 
Sp,^  iliikc  i«pin«5s;  T.,  transverse  diameter,  »upeiiur  atiuit ;  T.  I.,  tutjer  itwhii;  J,  bcod  in  body 
of  third  f^acr^  vertebrifc. 


Sexual  Differences  in  the  Adult  Pelvis. — The  pelvisi  presents  marked 
lfi4*xual  diJferences.  Spcnking  geJU'nilly,  we  may  say  that  in  the  nuile  the 
^peJvis  18  Iteavicr,  higlier,  less  gnie(*rul,  anfl  jircBents  a  nuire  conicul  a[>- 
j»earan(iL'  than  in  the  feuiah*.  In  the  foruier  the  inuf^cnkr  attaehments  are 
[niucb  more  strtnigly  tuarked,  and  the  iliae  hones  are  Icfs  flared  than  in  the 
alter.  The  pubic  arch  is  more  angular  in  shaiie,  and  presents  an  aper- 
Lire  of  ?n  to  T5  degneg,  m  eompared  to  90  to  10(i  degrees  in  the  female. 
'This  dilTerenee  is  &o  marked  that  one  nsualty  speaks  of  the  piihie  angle 
in  the  male  and  the  pnhic  arch  in  the  female.     In  the  male  pelvis  the 


SEXUAL   DIFFERENCES    IN   THE   ADULT    PELVIS 


15 


Occasionally  the  female  pelvis  may  approach  the  male  type,  and  in  such 
circumstances  may  offer  insuperable  obstacles  to  the  birth  of  the  child,  and 
necessitate  radical  operative  procedures  to  effect  delivery. 

Numerous  not  very  satisfactory  attempts  have  been  made  to  explain 
the  cause  of  the  differences  between  the  male  and  female  pelvis.  Accord- 
ing to  Fehling  and  most  subsequent  investigators,  sexual  differences  make 


Fig.  20. — Diagram  showing  Difference  in  Shape  of  Male  [....j  and  Female  [ ) 

Pelvis. 


their  appearance  as  early  as  the  fourth  or  fifth  month  of  intrauterine 
life,  so  that  the  sex  can  be  ascertained  long  before  term  by  examination  of 
the  pelvis.  Arthur  Tliompson  has  made  the  same  statement,  and  my  own 
investigations  have  led  mo  to  similar  conclusions.  On  the  other  hand, 
Schroeder  and  other  autliorities  attribute  the  characteristic  shape  of  the 
female  pelvis  to  the  presence  of  the  internal  genitalia,  and  state  that  the 
pelves  of  female  eunuchs,  as  well  as  those  of  individuals  in  whom  the  uterus 
is  congenitally  absent,  conform  to  the  male  type.     While  the  correctness 
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of  such  statements  cannot  be  doubted,  it  nevertheless  seems  probable  that 
the  greater  part  of  the  sexual  differences  must  be  due  to  inherent  develop- 
ment and  hereditary  factors. 


Comparison  of  Male  and  Femalk 

diameters. 

Pelvis. 

A  n(«ro-poaterior. 

Transveree. 

Oblique. 

Superior  strait : 
Male 

10.5 
11 

9.5 
11.5 

12.5 
13.5 

8  cm. 
11  cm. 

12  cm. 

Female 

12 .  75  cm. 

Inferior  strait: 

Male 

Female 

Bacial  Differences  in  Pelves. — Considerable  variations  may  be  observed 
in  the  form  of  the  pelvis  in  various  races,  and  especially  upon  comparing 
those  obtained  from  aboriginal  and  civilized  peoples.  But  in  spite  of  tho 
researches  of  Weber,  Stein,  Verneau,  Topinard,  Turner,  and  others,  our 
knowledge  of  the  subject  is  still  fragmentary.  Stein  distinguished  four 
groups  of  pelves : 

1.  Blunt  heart-shaped. 

2.  Elliptical,  with  the  greatest  diameter  transverse. 

3.  Bound. 

4.  Elliptical,  with  the  greatest  diameter  antero-posterior. 
Topinard    attempted   to   classify    pelves    according    to    their   "general 

index'^ — that  is,  the  relation  between  their  height  and  width,  as  repre- 
sented by  the  distance  between  the  iliac  crests.  11  is  careful  measurements 
showed  that  the  pelvis  becomes  increasingly  lower  and  broader,  the  more 
civilized  the  race  from  which  it  is  obtained. 

Turner  based  his  classification  upon  the  relation  between  the  transverse 
and  antero-posterior  diameters  of  the  superior  strait,  and  divided  pelves 
into  three  great  groups:  dolichopellic,  in  which  the  conjugata  vera  is 
greater  than  the  transverse  diameter;  mesatipellio,  in  wliich  tlie  conjugata 
vera  and  transverse  diameters  are  of  equal  length ;  and  platypellic,  in  which 
the  conjugata  vera  is  shorter  than  the  transverse  diameter.  He  stated  that 
the  first  variety  had  not  been  observed  in  women,  though  it  is  not  infre- 
quent in  men;  but  the  investigations  of  Scharlau  show  that  Turner  was 
in  error,  as  it  is  frequently  noted  in  the  aboriginal  women  of  Australia. 
The  mesatipellic  variety  is  observed  in  the  women  of  the  lower  races, 
notably  among  the  Bushmen,  Hottentots,  and  the  lower  classes  of  negroes; 
while  the  platypellic  forms  are  found  in  all  the  higher  races.  But  even 
among  civilized  whites  considerable  racial  differences  are  not  infrequently 
noted,  and  it  is  generally  stated  that  the  pelves  of  the  Englisli  and  Hol- 
atein  women  are  broader  than  those  of  other  nationalities;  while  the  Jew- 
esses living  in  the  vicinity  of  Dorpat  have  extremely  small  pelves.  Gache 
states  that  the  pelvis  is  usually  normal  in  the  Argentine  Republic,  while 
it  is  imperfectly  developed  and  frequently  funnel-shaped  in  Mexico. 

While  the  study  of  the  racial  differences  in  the  pelvis  presents  a  marked 
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anthropological  interesif^  it  is,  as  yet,  of  little  practical  obstetrical  value, 
as  no  extended  studies  have  been  made  concerning  the  form  and  size  of 
the  heads  of  children  which  are  born  through  them.  The  careful  work 
of  my  former  assistant,  T.  F.  Riggs,  has  shown  that  contracted  pelves 
occur  several  times  more  frequently  among  black  than  white  women  in 
Baltimore  (34  per  cent,  to  9  per  cent.),  while  operative  delivery  is  more 
frequently  required  among  the  latter.     This  is  due  to  the  fact  that  the 

negro  children  are  somewhat 
smaller  and  have  riiore  compressi- 
ble heads,  and  thus  compensate 
for  the  smaller  size  of  the  pelvis. 


Fio.  21. — Sagittal  Section  showing  Rela- 
tive Proportion  of  Bone  and  Carti- 
lage in  the  Pelvis  of  a  Newly  Born 
Child.      X    1. 


Fig.  22. — Section  through  Infantile  Pel- 
vis Parallel  to  Superior  Strait, 
showino  Relative  Proportions  of 
Bone  and  Cartilage.     X    1. 

A.,  acctabuluni :  /.,  ilium;  P.,  pubic  lx)ne;  S., 
symphysis  pubis;  S.  A.,  ala  of  sacrum; 
*S.  B.,  body  of  sacrum;  V.  A.,  vertebial 
arch. 


Pelvis  of  the  New-born  Child. — The  pelvis  of  the  child  at  birth  is  partly 
bony  and  partly  cartilaginous.  The  innominate  bone  does  not  exist  as  such, 
its  plaqe  being  taken  by  the  ilium,  ischium,  and  pubis,  which  are  united  by 
a  large  Y-shaped  cartilage,  the  three  bones  meeting  in  the  acetabulum. 
The  iliac  crests  and  the  acetabula,  as  well  as  the  greater  part  of  the 
ischio-pubic  rami,  are  entirely  cartilaginous  in  structure.  Figs.  21  and  22 
clearly  show  the  extent  to  which  the  infantile  pelvis  is  ossified. 

The  cartilaginous  portions  of  the  pelvis  gradually  give  place  to  bone, 
but  complete  union  in  the  neighborhood  of  the  acetabulum  does  not  occur 
until  about  the  age  of  puberty,  and  occasionally  even  at  a  later  period. 
Indeed,  we  may  say  that  the  innominate  bones  do  not  become  completely 
ossified  and  fully  developed  until  between  the  twentieth  and  twenty-fifth 
years. 

Each  innominate  bone  is  developed  from   12   centers  of   ossification. 
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Three  of  these  are  primary  and  give  riee  to  the  ilium,  isehttun,  and  pubis. 
They  make  their  ujjpearaiire  hv  the  end  of  tht^  first  half  of  pregnancy.  The 
remaining  JJ  centers — the  Bo-calletl  epiphyseal  centers — are  secondary,  and 
do  not  develop  until  a  considerably  later  period,  some  of  them  not  until 
after  the  age  of  puherty. 

The  sacriiiii  at  birth  in  likewise  j)artly  bony  and  partly  cartilaginous. 
It  is  made  up  of  til  distinct  bones,  each  of  which  is  derived  from  a  singlo 
center  of  osiiitieation.  The  21  centers  are  arranged  as  follows:  1  for  each 
>^ vertebral  body  (5) ;  3  for  the  ala^  on  either  side  (fi)  ;  and  2  for  the  arches 
of  each  vertebra  (10),  To  these  must  he  added  the  various  epiphyseal  cen- 
ters which  appear  later.  The  eitrtihigc  gradually  becomes  ossified,  and 
the  various  component  parts  of  the  sacnini  fuse  togetlicr.  The  ala?  are 
the  first  portions  to  hecouuj  united,  after  which  the  vertebral  bodies  grad- 
ually becoitie  welded  together^  the  fusion  extending  from  below  upward. 
According  to  Litzniann,  the  bodies  of  the  sacral  vertebra^  are  not  entirely 
united  until  the  seventh  year,  and  complete  ossification  of  the  sacrum  ig 
not  effected  until  the  twenty-fifth  year.  Fig. 
23  represents  the  disarticulated  fielvis  of  a 
child  thn?e  years  old*  and  clearly  shows  the 
extent  to  which  ossification  has  progressed 
at  that  age. 


Fio. 


23. DlSARTICULATKD    PeLVI»    OF    THREB- 

TEAR-OLD   GiBU       X     1- 


FiQ.  24.*— SAoiTTJtL  Section 
THROUGH  Pelvis  of  Fiv»- 
YKAH-oLD  Girl.     X   1. 


The  pelvis  of  the  new-l>orn  child  ditrers  from  that  of  tlie  adtdt  not  only 
in  being  made  uji  of  a  large  number  of  Ixmes,  which  are  united  by  cartilage, 
but  more  particularly  in  its  characteristic  shape.    This  is  clearly  seen  upon 
comparing  Figs.  25  and  t^ti,  which  represent  vertical  mesial  sections  through 
the  trunk  of  a  new-horn  child  and  of  an  adult  woman.     In  the  former  the 
vertebral  coluoin  is  almost  vertical,  and  its  lumbar  curvature  practically 
absent.    The  promontory  is  very  slightly  nmrked,  and  is  situated  at  a  mucli 
higher  level  than  in  the  adult.     The  sacrnro  is  almost  straight  from  above 
downward*  but  presents  a  nu>re  marked  (ran.^ verse  concavity  than  in  the 
adult.     ]ts  ala*  are  only  sliglitly  devebiped,  and  as  a  consequence  the  pelvis'Ni 
is  relatively  narn»wer.     The  iliac  fossa*  are  almnsl  verticaL  and  the  hori*     i 
zontal  rami   of  the  pubis  are  far  shorter  tbfiu   in   the  a<hilt.     The  puhic     ! 
arch  is  much  nujre  anguhir,  while  the  |H^lvie  inclination  is  decidedly  greater. 
The  superior  strait  is  narrower  and  more  angular  in  shaj>e,  tiw  relation 
tH?tween  the  conjugata  vera  and  the  transverse  diameter  being  100  to  105, 
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ingtead  of  100  to  V42.^^  us  in  the  norinal  adult  prlvisJ.  Ttie  cavity  of  the. 
pclvig  ig  relatively  much  eniallcr,  and  is  distinctly  funncUehapcd.  Tht* 
antero-posterior  and  transverse  diameters  of  the  pelvic  outlet,  when  ex- 
pressed in  tenns  of  the  coujiigata  vera,  are  respectively  93  and  73,  instead 
ol  10t*5  and  100  m  in  the  adnU. 

As  we  have  already  indicated,  sexual  differeneeg  make  their  appearance 
at  a  very  early  period,  Fehling  sliowed  that  they  ctiuld  be  detected  as 
early  as  the  fourth  month,  when  he  found  that  the  first  sacral  vertebra 
was  wedge-shaped  in  Ihe  feniale,  ingtend  of  cuboldfll  as  in  the  male,  HU 
results  have  since  been  confirmed  by  a  number  of  observers,  among  whom 
Balandin,  Jiirgens,  and  Artliur  Thompson  may  be  mentioned;  my  own 
work  also  corroborates  their  statements. 


KlO.  26» StAQITTAI.  SBCnON  THROUGH  BODT 

OF  Newly  BotLH  Child. 


FiQ.  26.— Sagittal  Section  THRouoB  Adult 
Woman  (Kelly),  reduced  to  tbb  8am0 

SlXB    AS    FlO.    26    FOR    COMPARllSUN. 


The  pelvis  of  the  female  foetus  or  new-born  child  present^  the  follow- 
ing characteristics  as  compared  witfi  that  of  the  male:  The  pelvic  canal 
is  lese  funnel-shajied,  the  pubic  arch  is  wider,  the  sacro-sciatic  notches 
are  larger,  and  Uie  lumbar  reg^ion  of  the  spinal  column  is  more  markedly 
curved. 

TranaformatioE  of  Foetal  into  Adult  Pelvis. —The  mechanism  by  which 
the  pelvis  of  tlie  foetus  is  converted  into  tlie  adult  form  h  of  interest,  not 
only  from  a  scientilic»  but  also  from  a  practicaU  point  of  view,  as  it  affords 
important  information  concerning  the  mode  of  production  of  certain  vari- 
eties of  deformed  pelves. 
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The  earliest  investigaliouji  u|Km  tins  siibjVct  were  nnvh  hv  1>«'  Frprn- 
ery  and  Denmaii,  who  wcrr  fnlldwfd  hy  IJtzinjimi*  Ouncan,  Fehliog, 
8djroedei%  Veil,  Von  Meyer,  luid  others.  At  pre?ient  it  is  generally  lie- 
lieved  that  in  the  evnhitinn  f>f  the  form  of  the  pelvis  two  »et8  of  factors — 
developmental  and  iiiliereni  tendeneie^,  nnd  iiieelHUueiil  infliieneej* — are 
eoneerned.  That  the  proeeiss  is  not  entirely  the  reKult  of  the  action  of 
nieehaniea!  forees  is  iiiani felted  liy  tlie  existmee  of  tiexunl  and  nieud  ditTcr- 
enees  in  the  iididt  p<ivis,  but  es[»e(  lalty  by  tlu'  presenee  of  the  former  in 
the  fcetal  pelvis,  long  before  it  has  been  subjected  to  the  usual  iiieebmieal 
infltiences.  Moreover,  tlie  ineelianieal  iiifluenees  wludli  crMue  into  play  after 
l)irth  are  identieal  in  both  sexes«,  but  despite  this  faet  the  sexual  ditferenee? 
heeome  still  more  aeei  ntuated  as  puberty  is  approached. 

The  fmrt  played  by  developmental  and  hereditary  intluenees  was  elearly 
demonstrated  by  Tjitzniann,  wlio  showed  tliat  the  female  sacrum  was  char- 
acterized by  a  marked  increase  in  width  as  compared  with  that  of  the 
male.  At  birth,  in  both  sexes,  the  IhhIv  of  tlie  th^t  sacral  verlcluo?  is  twice 
as  broad  as  the  ala^  (100  to  50),  hut  in  the  adult  the  relation  becomes 
100  to  7ii  In  the  female,  and  100  to  5G  in  the  male,  indicating  a  much 
more  rapid  growth  of  the  n\m  in  the  former.  Falk,  in  H>08,  held  that  all 
the  chanjij^es  in  the  devclnping  pelvis  are  due  to  similar  causes,  and  that 
the  influence  of  the  various  mothanical  factors  is  merely  accessory. 

The  effect  exerted  by  niechanieal  intluenees  has  been  particularly  stud- 
ied by  Duncan,  Meyer,  Veit,  and  Schroeder,  while  Kehrer  lias  insisted 
upon  the  part  played  by  uuiscular  action.  According  to  Sebrof<ler,  three 
nurhanical  forces  take  part  in  bringing  about  the  tinal  shape  of  the  jiel- 
vis— namely,  the  body  weight,  the  upward  and  inward  pressure  exerted 
by  the  beads  of  tlie  ftnnora,  and  the  cohesive  force  exerted  at  the  sym- 
physis pubis. 

So  long  as  the  chth]  remains  ponstantly  in  the  rceumbent  position  theije 
forces  are  in  alK\vanee,  but  as  soon  as  it  sits  up  or  walks  the  body  weight 
is  transmitted  through  the  vertebral  column  to  the  sacrum,  and,  as  the 
center  of  gravity  is  anterior  to  its  promontory,  the  force  transmitted  is 
resolved  into  two  components,  one  of  which  is  directed  downward  and  the 
other  forward*  Accordingly,  the  two  together  tend  to  force  the  promontory 
of  the  sacrum  downward  and  forward  toward  the  symphysis  pubis,  a  process 
which  can  only  be  accomplished  by  the  sacrum  rotating  slightly  ahfuit  its 
transverse  axis  so  that  its  ti|i  tends  to  Iteconu*  displaced  ufiward  and 
backward.  This  displacement,  however,  is  limited,  as  it  is  resisted  by  the 
strong  sacro^eiatic  ligaments  which  permit  of  only  slight  extension,  with 
the  result  that  the  partly  cartilaginous  sacrum  becomes  bent  upon  itself 
just  in  front  of  its  axis — t.  c,,  about  the  middle  of  its  third  vertebra — so 
that  its  anterior  surface  beconu's  markedly  concave  from  above  downward, 
instead  of  tiat  as  it  was  previously.  At  the  same  time  the  body  weiglit 
forces  the  bodies  of  the  sacral  vertchrfp  forward,  so  that  they  projei't  slightly 
beyond  the  ala^  and  thus  tentl  to  diminish  tlie  transverse  cavity  oF  the 
sacrum. 

As  the  anterior  surface  of  tlie  sacrum  is  wider  tlian  its  posterior,  the 
bone  tends  to  sink  down  into  tlie  pelvic  cavity  under  the  influence  of  the 
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ad)  weight,  and  would  prolapse  completely  into  it  were  it  oot  held  in" 
ce  bv  the  strong  posterinr  ilin-:^ac^nil  li^anii'nts  which  .suspend  it,  m  to 
eak.  from  the  posterior-en {>erior  spinet?  of  the  ilium.  Accordingly,  as 
the  gacrom  is  pushed  downward  into  the  pelvic  cavity  it  everts  marked 
traction  upon  the^e  ligaments,  whicli  in  tnrn  dra^  the  posterior- 
Buperior  spines  inward  toward  the  middle  line,  and  consequently  tend  to 
F)tate  the  anterior  portions  of  the  innominate  hones  outward.  Excesgive 
jutward  rotation  is  prevented,  however,  by  the  coheshc  furce  exerted  at 
he  gymphysis,  bnt  particnlarly  by  the  npward  and  inward  pret>sure  exerted 
by  the  heads  of  the  femora.  Practically,  tlien»  the  iliac  bone  Ijeconies 
[>n¥erted  into  a  two-amied  lever,  with  the  articular  snrfaee  of  the  sacrum 
Is  a  fulcrum ;  as  a  eon&equenec,  it  bends  at  its  point  of  least  resistance, 
rhich  is  just  anterior  to  the  articulation,  anri  thus  gives  the  pelvis  a  greater 
ransversc  and  a  lesser  antero-posterior  diameter  (Figs.  27*  28).     At  tho 


Fig,  28. 

,  28, — I>lAOVUUUATtC  REFnE»ENTATIONS  OF  SECTIONS  THROUOH  THE  INFANTILE  AND 

Adult  Pelvis  (Schroeder). 

same  time  it  must  be  rememhered  that  a  considerable  part  of  the  transverse 
raidening  is  more  apparent  tlmn  real,  and  is  due  to  the  relative  shortening 
of  the  eonjugiita  vera  by  the  downward  and  forward  displacement  of  the 
promontory  of  the  saerunu 

It  is  apparent  that  the  forces  just  mcntionefl   runst  act  in  identically 

the  same  TJianncr  in  the  two  sexrs,  so  tliat,  wblh'  they  may  serve  to  explain 

aanj  points  in  the  transformation  of  the  fiptal  into  the  adult  pelvis,  they 

fail   to  give  a  satisfactory  exphimition   t»f   its  st-XMul   *lilfcrenccs,  and   we 

fare  therefore  com  pel  led  to  n^rvv  with   Falk,  Fi'bling^  Frcund,  Jorssel,  and 

Breus  and   Kolisko  that  the  latter  innst  owe  their  origin   to  certain  con- 

^—genital  tendencies  concerning  whose  nature  we  are  as  yet  absolutely  ig- 

^norant. 

^H       Breus  and  Kolisko  insist  that  too  great  stress  has  been  laid  upon  the 

P^Bction  of  mechanical  forces  in  the  production  of  tlic  ultimate  shiipe  of 
the  pelvis,  and  hold  that  the  relative  flattening  of  the  superior  strait 
is  due  not  so  much  to  the  downward  and  forward  displacH?nient  of  the 
ha^e  of  the  sacrum  as  to  the  unequal  rate  of  growth  bufore  puberty  of 


the  sacrum  aod  tlie  several  coniponeDt  parts  of  the  innominate  bones.  In 
making  this  contention,  tliev  lay  gnat  stret^s  upon  the  so-called  terminal 
length  of  the  latter,  whicfi  ineludes  not  only  the  line  a  terminal  is,  but  al»o 
its  imaginary  eontinuation,  which  extends  from  the  ventral  margin  of  the 
saero-iliac  articulation  to  the  iliac  crest  just  above  the  superior-posterior 
spine  ( Fi^rs.  '20,  30),  In  the  normal  adult  pelvis,  the  terminal  length  mea»- 
nres  from  19.5  to  '21  centimeters,  and  ie  divided  into  three  parts — the  sacra!, 
iliac,  and  pubic  portions.  The  first  extends  from  the  posterior  margin  of 
the  iliac  crest  to  the  ventral  margin  of  the  articular  surface,  the  second 
from  the  latter  to  the  line  upon  the  linea  terminalis  which  indicates  the 
union  of  the  iliac  and  pubic  bones,  and  the  third  from  that  point  to  the 
anterior  end  of  the  pwbie  bone.    These  portions  measure  f>.5  to  7,  il  to  6.5, , 


Fio,  29. — Showing  Terminal  Lenqth 

AB   BBKN   FBOH   AbOV£.       X    j. 


Fio.  30. — Showing  Terminal  Lenqth 
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and  7  to  7.5  centimeters  respectively,  and  therefore  are  of  practically  equal 
length,  During  the  period  of  devi^lopment,  the  sacral  portion  grows  from 
the  cartilage  covering  the  iliac  crest,  the  iliac  portion  from  the  upper  limb 
of  the  Y-shaped  cartilage  of  the  acetabulum,  and  the  puhic  portion 
from  the  latter  as  well  as  from  the  synipbyseal  curtilage. 

Up  to  the  seventh  or  eighth  year  the  sacrum  increases  steadily  in  width, 
and  tlien  ceases  to  grow  until  just  before  puberty,  when  it  rapidly  attains 
its  full  development.  During  the  former  period  the  superior  strait  growa 
relativi'ly  ouire  rapidly  in  its  transverse  diameter,  and  therefore  assumes 
a  tiatteneil  shape.  Normally,  the  iliac  portion  of  the  innominate  bone  in- 
creases steadily  in  lengtli,  until  it  lias  attained  its  full  development  just 
before  puberty^  while  the  sacra!  and  pubio  portions  grow  much  more  slowly. 
lAccordingly,  as  a  result  of  these  variations,  cond>ined  witli  the  arrested 
growth  of  the  sacrum,  the  antero-poeterior  diameter  of  the  superior  strait 
will  equal  or  exceed  the  transverse  diameter  in  lengthy  so  that  some  time 
between  the  eighth  and  twelfth  year  the  pelvic  inlet  will  become  round 
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or  even  oval  in  shape,  with  its  long  diameter  extending  antero-posteriorly. 
This,  however,  is  only  a  transient  phenomenon,  as  shortly  before  puberty 
the  sacrum  suddenly  begins  to  increase  rapidly  in  width,  and  the  pubic 
bones  in  length,  so  that  the  superior  strait  soon  reassumes  its  typical  flat- 
tened shape  with  the  long  diameter  extending  transversely. 

Breus  and  Kolisko,  therefore,  contend  that  these  variations  indicate  that 
the  changes  in  shape  of  the  pelvis  must  be  attributed  to  something  more 
than  mere  mechanical  influences,  since  the  latter  come  into  play  in  infancy 
and  continue  as  long  as  the  individual  is  able  to  sit  up  or  walk.  Were  they 
the  only  factors  concerned,  the  pelvis  would  necessarily  continue  to  become 
more  and  more  flattened,  until  it  had  attained  its  ultimate  form,  whereas 
the  occurrence  of  a  rounded  superior  strait  between  the  eighth  and  twelfth 
year  clearly  indicates  that  some  other  factor  must  be  concerned.  As  yet 
they  have  advanced  no  explanation  for  the  variable  rate  of  growth  of  the 
sacrum  and  the  component  parts  of  the  innominate  bone,  but  they  never- 
theless hold  that  its  occurrence  must  preclude  the  acceptance  of  the 
mechanical  theory  to  the  exclusion  of  all  others,  while  at  the  same  time 
they  admit  that  the  latter  may  also  play  an  important  part  in  the  develop- 
ment of  the  pelvis. 

The  effect  of  the  mechanical  factors  is  particularly  emphasized  in  cer- 
tain abnormal  types,  more  especially  in  the  production  of  certain  varieties 
of  contracted  pelves,  and  has  been  exhaustively  studied  by  Von  Meyer  and 
Schroeder.  In  rare  instances,  as  in  a  case  recorded  by  Gurlt,  none  of  the 
mechanical  forces  came  into  play,  and  then  one  has  an  opportunity  of 
studying  the  development  of  the  pelvis  in  their  absence.  In  Gurlt's  case, 
autopsy  upon  a  thirty-one-year-old  hydrocephalic  woman,  who  had  been 
bedridden  since  infancy  and  had  never  sat  or  walked,  showed  that  the  pelvis 
had  retained  its  foetal  characteristics. 

Tlie  cohesive  force  exerted  at  the  symphysis  pubis  cannot  act  by  itself, 
as  it  is  manifested  only  when  the  force  exerted  by  the  body  weight  causes 
a  tendency  toward  gaping  of  the  pubic  bones.  Likewise,  the  effect  of  the 
upward  and  inward  force  exerted  by  the  femora  cannot  be  observed  by 
itself,  as  this  force  comes  into  play  only  when  it  has  to  react  against  that 
resulting  from  the  body  weight.  Nor  has  the  action  of  the  body  weiglit 
alone  ever  been  observed,  though  theoretically  it  might  be  noted  in  an 
individual  presenting  a  split  pelvis  (congenital  lack  of  union  at  the  sym- 
physis pubis)  who  had  never  walked.  Its  action,  however,  has  been  studied 
experimentally  by  Freund,  who  suspended  a  cadaver  by  the  iliac  crests 
after  cutting  through  the  symphysis,  and  found  that  the  innominate  bones 
gaped  widely. 

The  effect  of  the  combined  action  of  the  body  weight  and  the  force 
exerted  by  the  femora  has  been  studied  by  Litzmann  in  cases  of  congeni- 
tal absence  of  the  symphysis  pubis.  In  such  circumstances  there  is  a, 
marked  transverse  widening  of  the  posterior  portion  of  the  pelvis,  while  the 
force  exerted  by  the  femora  causes  the  anterior  portions  of  the  innominate: 
bones  to  become  almost  parallel. 

The  action  of  the  body  weight  and  the  cohesive  force  exerted  at  the* 
symphysis,  without  the  upward  and  inward  pressure  exerted  by  the  femora,. 
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can  be  studied  in  individuals  whose  lower  extremities  are  absent,  and  occa- 
sionally in  cases  of  congenital  dislocation  of  the  hips.  Hoist  has  described 
a  case  in  which  the  lower  extremities  were  congenitally  absent,  the  pelvis 
being  characterized  by  a  marked  increase  in  width  and  a  marked  decrease  in 
its  antero-posterior  diameter.  Owing  to  the  excessive  pressure  exerted  upon 
the  tubera  ischii  in  the  absence  of  the  counteracting  force  exerted  by  the 
femora,  the  innominate  bones  were  rotated  in  sucli  a  manner  as  to  turn 
their  crests  inward  and  the  tubera  ischii  outward,  thus  producing  a  marked 
transverse  widening  of  the  inferior  strait.  More  or  less  similar  changes 
may  be  observed  in  tlie  cases  of  congenital  dislocation  of  the  hip  in  which 
the  patients  have  never  walked. 

The  effect  of  the  various  mechanical  influences  is  particularly  empha- 
sized when  they  are  exerted  upon  })elves  whose  bones  are  softened  by  dis- 
ease, as  in  rhachitis  and  osteomalacia.  But  the  consideration  of  the 
changes  so  produced  will  be  deferred  until  the  study  of  the  deformed 
pelves  is  taken  up. 
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CHAPTER  II 

THE    FEMALE    ORGANS   OF   GENERATION 

For  convenience  in  description  and  on  account  of  their  differences  in 
function,  the  female  organs  of  generation  are  divided  into  two  groups — 
the  external  and  the  internal — the  vagina  being  usually  classed  with  the 
former.  The  external  organs,  together  with  the  vagina,  serve  more  espe- 
cially for  copulation,  while  the  internal  organs  are  directly  concerned  with 
the  development  and  birth  of  the  foetus. 

THE    EXTERNAL    GENERATIVE    ORGANS 

The  term  pudendum  is  occasionally  applied  to  the  external  organs 
of  generation,  although  the  more  common  designation  is  the  vulva.  This 
includes  everything  which  is  visii)le  externally  from  the  lower  margin  of 
the  pubis  to  the  i)erineuin — namely,  the  Mons  Veneris,  the  labia  majora 
and  minora,  the  clitoris,  vestibule,  hymen,  urethral  opening,  and  various 
glandular  and  vascular  structures. 

Kens  Veneris. — The  Mons  Veneris  is  the  name  given  to  the  fattj 
cushion  which  rests  uj)()n  the  anterior  surface  of  the  symphysis  pubis. 
After  puberty  the  skin  over  it  is  covered  by  a  thicker  or  thinner  growth  of 
crinkly  hair,  which  is  sometimes  described  as  the  ''escutcheon/'  Generally 
speaking,  the  distribution  of  the  pubic  hairs  differs  considerably  in  the 
two  sexes.  In  the  female  they  occupy  a  triangular  area  whose  base  cor- 
responds to  the  upj)er  margin  of  the  symphysis,  while  a  few  hairs  extend 
down  over  the  outer  surface  of  the  labia  majora.  In  the  male,  on  the 
other  hand,  the  escutcheon  is  not  so  circumscril)ed,  as  the  hairs  composing 
it  extend  triangularly  upward  toward  the  umbilicus  and  downward  over 
the  inner  surface  of  the  thighs.  These  differences  were  described  in 
detail  by  IMoss,  and  at  one  time  it  was  believed  that  they  might  be  of  value 
in  determining  the  sex  in  doubtful  cases.  But  Schultze  showed  that  such 
variations  were  not  absolutely  characteristic,  and  my  own  experience  has 
convinced  me  that  the  female  escutcheon  not  infrequently  approaches  the 
male  type. 

Vulva. — In  the  restricted  sense,  the  term  \'ulva  (from  the  Latin  valva, 
a  folding-door),  or  rima  pudendi,  is  applied  only  to  the  structures  lying 
beneath  the  Mons  Veneris.  Its  position  varies  according  to  the  inclination 
of  the  pelvis,  but  it  usually  runs  horizontally  when  the  woman  is  in  the 
erect  position.  It  presents  marked  individual  variations  in  appearance, 
26 


THE  EXTERNAL  GENKRATIVE  ORGANS 


27 


but  ite  most   noteworthy  diffLTcnces   are  dependent  upon   the  age  of  the 
person  and  whether  or  not  she  iias  borne  children. 

Labia  Majora,^Oii  either  side  of  the  vulva  extends  a  rounded  mass 
of  tissue,  the  labium  majus.  The  labia  majora  vary  markedly  in  appear- 
ance, according  to  the  amount  of  fat  beneath  them.  Thoy  are  le*is  pronii- 
nent  after  childbearing,  and  in  old  age  usually  assume  a  shriveled  appear- 
ance. Ordinarily  they  measure  7  to  8  centimeters  in  length,  2  to  3 
centimeters  in  widths  and  1  to  1.5  centimeters  in  thickness.  They  are  some* 
what  lozenge- shaped,  and  become  narrower  at  their  lower  extremities.  In 
children  and  virginal  adults  they  usually  lie  in  close  apposition  and  eom- 


Fio.  ^1. — External  Gbnita.lia  or  Nuixi-       Fio.  '42. — Extbrnal  Genitalia  of  MuiiTi 
PA^Rors  Woman,  Labia  in  Contact.  paiious  Woman,  Labia  j^phkiad  Apart. 


pletely  conceal  llic  underlying  parts,  whereas  in  multi parous  women  they 
often  gape  widely.  Until  recently  it  was  usually  stated  that  tliey  were  con- 
nected al)ove  and  below  by  the  anterior  and  posterior  commissures  of 
tl>e  vulva,  but  Lusehka  has  shown  tfuit  they  are  iltret'tly  continuous 
with  the  Mods  Veneris  above^  and  iiuie  away  into  the  perineum  pos- 
teriorly. 

Each  labium  majus  presents  two  gurfacea,  an  outer  and  an  inner.  The 
outer  surface  corresponds  in  structure  to  the  adjacent  skin,  and  after  the 
age  of  puberty  is  more  or  less  thickly  covered  witli  liair.  In  women  who 
have  never  borne  children  the  inner  surface  is  moist  and  resembles  a 
mucous  membrant*  in  appearance;  whereas  in  mnltiparfc  it  becomes  more 
skin-like,  but  is  not  covfTcd  with  hair.  It  is  richly  supplied  with  seba- 
ceous glands.  Beneath  the  skin  there  is  a  layer  of  dense  connective  tissue, 
which  is  ricli  in  elastic  fibers  and  adipose  tissue,  but  does  not  contain  mus- 
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cular  elemeot^.  Beneath  this  layer,  which  correspnndB  to  tlie  tunica 
(krtos  of  the  s^^Tohini,  is  a  tolerably  denBe  nui^s  of  fat*  to  wliich  the  hihium 
owes  the  greater  part  of  its  size.  Tliis  fatty  tissue  is  f^upphed  with  an 
abimdont  plexue  of  veinH,  whieh  may  rupture  as  tlie  result  of  external  vio- 
lenee  or  injury  sustained  diiriDg  labor,  and  give  rise  to  an  extravasation 
of  blood  or  lia^iuatoma. 

The  labia  riuijora  are  analogous  to  the  serotooi  in  the  lUBle,  and  at  tlieir 
upper  ends  receive  the  termination  of  the  round  ligauients.  Exeeptionally 
one  or  both  of  the  inguinal  canals,  which  in  the  female  are  designated 
as  the  canals  of  N'lick,  may  remain  patent,  t^o  that  in  rare  instances 'there 
results  a  hernial  sac  which  nsunlly  contains  intct^tine,  hut  occasional! v 
the  lube  or  ovary,  and  possibly  even  the  ntcrns. 

Labia  Minora. — On  spreading  apart  the  labia  majora  two  triangular 
strnetures  are  seen,  whieh  meet  together  at  the  uppermost  portion  of  the 
vulva  and  more  or  less  resemble  a  cofksc*>mb  in  appearance.  These  are 
the  labia  minora  r^r  nymfthw,  so  called  because  they  were  supposed  to 
direct  the  course  of  the  urine.  They  vsiry  ntarkedly  in  size  and  shape,  and 
in  millipari)us  women  are  usually  hidden  by  the  labia  majora.  In  nnilti- 
para\  on  the  other  ba1i<l,  they  fu'(^je(  t  heytuid  them. 

The  hibia  minrira  consist  <>r  linn  fc^lds  of  tissue,  wfdch  when  protected 
present  a  moist,  reddish  nppcaraucc.  simibir  to  jliat  of  a  muc^ms  mem- 
brane. They  arc,  however,  Ciov*:rcd  hy  si  rati  lied  epitiielium,  into  which 
project  nuruerous  papilbr.  They  Inive  no  hairs  up(»n  them,  b\jt  contain 
many  scbace«ms  follicb^s  and  occasionally  a  few  sweat  glands.  Their  in- 
terior porthms  are  made  up  of  ctuinective  tissue,  in  whicli  are  many  ves- 
sels and  a  few  non-striated  niuscular  tlbers,  so  tliat  they  are  classed  amoa^ 
the  erectile  structures.  They  are  extremely  sensitive,  and  are  abundantly 
supplied  with  thi'  several  varieties  of  terminal  nerve-endings,  as  has  been 
shown  hy  the  wtuk  of  Krause*  Carrard,  and  Webster. 

The  labia  minora  converge  anteriorly,  each  dividing  toward  its  upper 
extremity  into  two  bimelbe.  Of  these  the  two  lower  fuse  together  and 
form  t!u'  frvnnlum  vlUoridis,  while  t!ie  upper  ones  make  the  prepniium. 
Posteriorly  they  cither  pass  almost  imperceptibly  into  the  labia  majora 
or  approach  the  middle  line  as  low  ridges,  wbich  fuse  together  and 
form  the  frenulum  lahiorum  or  fourrhrtlr  (Luschka,  Cullingi^i^orth,  and 
Nagel). 

According  to  Xagel,  the  labia  minora  arc  honmlogous  with  the  skin 
upon  the  under  surface  of  tlie  |M^nis.  Not  infrequently  they  l>econie  con- 
stderahly  hypertruphied,  either  from  unknown  causes  or  as  a  result  of 
masturbation.  Among  the  Hottentots  they  assume  immense  proportions, 
«nd  project  from  the  vulva  in  the  form  of  an  apron  some  centimeters  long. 
.\mong  certain  uncivilized  races  voluminous  labia  minora  are  considered 
to  enhance  the  beauty  of  their  possesgors,  and  artificial  means  are  em- 
ployed to  bring  about  an  increase  in  their  siz^.  According  to  Plosg,  the 
Nubians  and  manv  other  races  practic*^  InfihuJalian  as  part  nf  their  re- 
ligious ceremonial.  In  this  ojierntinn.  which  is  performed  just  1>efore 
the  age  of  puberty,  the  edges  of  tlie  labia  are  freshened  with  a  knife, 
and  then  sutured  together  in  such  a  manner  as  to  le4ive  an  opening  only 
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Clitoris. — The  clitoris  is  situated  at  tlie  most  anterior  portion  of  the 
iJva.  autl  jtrojects  through  the  hranehotl  extremities  of  tlie  kibia  minora. 
whidi  form  its  preimee  and  frcnuhiiiK  It  ib  tlit*  anahjgiie  of  tlie  penis 
in  tlie  m!ih\  from  whieh  it  ditfers  in  not  possessing  a  corpus  spongiosum, 
ml  in  not  Wmg  [lerfn- 
atwl  hy  the  un^thra.  Tt 
^nsfst^  of  a  «;!ans,  a 
jrpiis,  and  two  rnira. 
The  crura  arc  lon>r, 
narrow  struct ureji  whieh 
arise  from  the  inferior 
8urfact*  of  eaeh  it^chio- 
ipubic  raiiuift  aiuJ  fiii^e 
|togi4her  in  the  middle 
line,  jupt  helow  the  pu- 
bic   arrh,    to    form    the 

oily  r)f  the  clitoriB.  The  *^*  *'"  ^mf    ^    i> 

tfiri?i  ii^  usually  a  very 
Fmiliment^in'  organ  and  *-^mm   m  "        ^  k  miv 

in^dy  uxcimhI^   2  renii-         Vestibular^    1  - 1?  fljFVagma 

aeterg   in  length,  even 
rhen  in  a  state  of  erec- 
tion.   It  i^  sharply  bent 

iteelf,  owin^  to  trae-pj^  33 
lion  exerted  upon  it  by 
the  labia  minora,  whose 
interior  extremities,  as 

ba^  already  been  said,  furni^^h  tl^e  prepuce  and  frenulum.    As  a  result,  its* 

ee  end  Jooks  downward  and  inward  toward  the  va^rnml  n]>ening.     At  the 

of  the  Um]}'  is  the  ^hins,  whieli  rarely  evoe'eds  a  smsill  pea  in  {?ixe.     It 

covered  by  scjuamous  epitheliiuu,  is  rielily  supplied  with  nerve-endings, 

ad  is  extremely  sjensitive.     The  entire  clitoris  is  very  erectile,  and  its 

l^e^sels  are  connected  with  the  vestihuhir  Imlbs  by  means  of  the  pars  inter- 

fiedia.     Fig.  ^h3  gives  a  good  idea  of  the  relations  of  the  clitoris,  its  crura, 

I  be   vestihulur  bulliii.     We   are   indeljlet!   to   Kolu  It    for   mo^t  of   our 

[lowledge  concerning  this  orgaih  and  since  ibc  a)>j»earance  of  Ids  mono- 

rajib,  in  1844,  the  clitoris  has  bien  regarded  as  the  chief  seat  of  voluptuous 

eusation. 

About  the  middle  of  the  last  century  Baker  Brown  proposed  its  am- 
[putation  as  a  panacea  for  nearly  all  the  ills  to  whieh  women  are  suhjeet, 
md  for  a  short  time  the  operation  of  rfUoridcetomif  enjoyed  a  n^arked 
rogue,  but  has  since  been  completely  abandoned.  Among  many  of  the 
iboriginal  races  the  same  operation  had  tuen  performed  from  time  imme- 
Biorial  as  a  religious  rite,  and  wm*  desiguatiil  as  '*girl  cinnnncision/'  Oe- 
sionally  the  clitoris  may   become   considerably  h}7>ertrophied,  so  as  to 
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markedly  resemble  the  penis,  and  not  a  few  eases  of  so-called  hermaphro 
ditism  are  to  be  explained  by  this  condition. 

Vestibule. — The  vestibule  is  the  almond-shaped  area  which  is  inclosed 
between  the  labia  minora  and  extends  from  the  clitoris  to  the  fourchette. 
It  is  the  remnant  of  the  urogenital  sinus  of  the  embryo,  and  is  perforated 
by  four  openings — ^the  urethra,  the  vaginal  opening,  and  the  ducts  of 
Bartholin's  glands.  Considerable  uncertainty  exists  as  to  its  boundaries, 
for  the  reason  that  the  French  anatomists  usually  describe  it  as  a  trian- 
gular area,  bounded  above  by  the  labia  minora  and  below  by  the  vaginal 
opening.  The  posterior  portion  of  the  vestibule,  between  the  fourchette 
and  the  vaginal  opening,  is  called  the  fossa  navicularis.  This  is  rarely  ob- 
served except  in  nulliparous  women,  as  it  usually  becomes  obliterated  aftei 
childbirth.  ^ 

Vestibular  Glands. — In  connection  with  the  vestibule,  certain  glandu- 
lar structures — the  glandules  vestibulares  majores  and  minor es — are  usu- 
ally described.  The  former  are  designated  as  Bariholin's  glands,  or  the 
glands  of  Duverney,  who  first  described  them  in  the  cow.  They  are  two 
small  structures  varying  from  a  pea  to  a  small  bean  in  size,  and  are 
situated  beneath  the  vestibule,  opposite  the  lateral  margins  of  the  vagina] 
opening.  They  lie  under  the  constrictor  muscle  of  the  vagina,  and  in  a 
few  instances  are  found  to  be  partially  covered  by  the  vestibular  bulbs. 
They  are  compound  racemose  glands;  their  ducts,  from  1.5  to  2  centimeters 
long,  open  upon  the  sides  of  the  vestibule  just  outside  the  lateral  mar- 
gin of  the  vaginal  orifice.  In  caliber  they  are  usually  small,  and  the  lumen 
will  admit  only  a  bristle.  Under  the  influence  of  sexual  excitement  the 
glands  secrete  a  small  amount  of  yellowish  material.  The  ducts  not  infre- 
quently harbor  gonococci,  which  may  gain  access  to  the  gland  and  cause 
it  to  suppurate,  so  that  the  entire  labium  becomes  markedly  distended  by 
a  collection  of  pus. 

The  glandulae  vestibulares  minores  are  a  number  of  small  mucous 
glands  which  open  upon  the  upper  portion  of  the  vestibule.  Their  ori- 
fices are  occasionally  several  millimeters  in  diameter,  and  in  such  cases 
they  are  designated  as  lacunae. 

Urethral  Opening.— The  mouth  of  the  urethra,  or  urinary  meatus, 
is  situated  in  the  middle  line  of  the  vestibule,  1  to  1.5  centimeters  below 
the  pubic  arch  and  a  short  distance  above  the  vaginal  opening.  It  usually 
presents  a  puckered  appearance,  and  its  orifice  appears  as  a  vertical  slit, 
which  on  distention  is  4  or  5  millimeters  in  diameter.  The  paraurethral 
ducts  open  upon  the  vestibule  on  either  side  of  the  urethra,  and  occasionally 
upon  its  posterior  wall,  just  inside  its  mouth.  They  are  of  small  caliber, 
1/^  millimeter  in  diameter,  of  varying  length,  and  in  this  country  are  gener- 
ally known  as  Skene's  ducts.  They  were,  however,  described  by  Malpighi 
in  the  seventeenth  century.  Considerable  discussion  has  arisen  as  to  their 
origin,  and  certain  observers,  notably  Kocks,  believe  that  they  represent  the 
lower  extremities  of  the  Wolffian  ducts.  Most  authorities,  however,  do  not 
share  this  view,  and  believe  that  they  are  simply  exaggerated  lacunae. 

Vestibular  Bulbs. — Lying  beneath  the  mucous  membrane  of  the  vesti- 
>,  on  either  side,  are  the  vestibular  bulbs.     These  are  almond-shaped. 
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(erectile  bodies,  3  to  4  centimeters  long,  1  to  2  centimeters  wide,  and  0.5 
to  1  centimeter  thick.  They  lie  in  close  apposition  to  the  ischio-pubic 
rami,  and  are  partially  covered  by  the  ischio-cavernosus  and  constrictor 
vaginae  muscles.  Their  lower  ends  usually  terminate  about  the  middle  of 
the  vaginal  opening,  while  their  anterior  extremities  extend  upward  toward 
the  clitoris,  where  they  are  united  by  the  pars  intermedia  through  which 
the  blood  from  them  reaches  that  organ.  They  were  first  described  by 
Kobelt,  and  their  vascular  connections  have  been  exhaustively  studied  by 
Gussenbauer. 

Embryologically  they  correspond  to  the  corpus  spongiosum  of  the 
penis.  During  parturition  they  are  usually  pushed  up  beneath  the  pubic 
arch,  but,  as  their  posterior  ends  partially  encircle  the  vagina,  they  are 
liable  to-be  injured  to  a  greater  or  less  extent,  and  their  rupture  may  give 
rise  to  a  ha^matoma  of  the  vulva,  or  to  profuse  external  haemorrhage  if 
the  tissues  covering  them  are  torn  through. 

Vaginal  Opening  and  Hymen. — The  vaginal  opening  occupies  the  lower 
portion  of  the  vestibule  and  varies  markedly  in  size  and  shape  in  different 
individuals.  In  virgins  it  is  entirely  hidden  from  view"  by  the  overlapping 
labia  minora,  and,  when  exposed  by  folding  them  back,  appears  almost 
completely  closed  by  a  membranous  structure  known  as  the  hymen. 

The  hymen  presents  marked  differences  in  shape  and  consistence.  In 
the  new-born  child  it  is  a  redundant  structure  which  projects  considerably 
beyond  the  surrounding  parts,  while  in  adult  virgins  it  is  a  membrane  of 
varying  thickness  which  closes  the  .vaginal  opening  more  or  less  com- 
pletely, and  presents  an  aperture  which  varies  in  size  from  a  pin's  point 
to  a  caliber  which  will  readily  admit  the  tip  of  one  or  even  two  fingers. 
The  hymeneal  opening  is  usually  crescentic  or  circular  in  shape — hymen 
semilunaris  or  annularis.  In  rare  instances  it  may  assume  other  forms, 
which  have  been  studied  more  particularly  by  Dohrn  and  Budin;  the 
most  important  varieties  being  the  cribriform,  septate,  and  denticulate  or 
fimbriated  hymen.  In  very  rare  instances  the  membrane  may  be 
imperforate  and  lead  to  the  retention  of  the  menstrual  discharges.  Dohrn 
devoted  particular  attention  to  the  fimbriated  variety,  and  stated  that  it 
might  be  mistaken  by  an  inexperienced  observer  for  a  ruptured  hymen,  so 
that  this  type  possesses  some  little  medicolegal  interest. 

According  to  the  embryological  researches  of  Nagel,  which  have  been 
confirmed  by  Gellhom  and  Taussig,  the  hymen  represents  the  lowest  por- 
tion of  the  vagina,  which  in  early  embryos  is  composed  of  a  solid  mass  of 
epithelial  cells.  After  proliferating  rapidly  for  a  time  the  most  centrally 
situated  cells  begin  to  degenerate  and  a  lumen  is  produced,  except  at  the 
lower  extremity  of  the  mass,  where  the  cells  persist  and  give  rise  to  the 
hymen.  The  hymen,  therefore,  is  a  fold  of  tissue. presenting  a  structure 
similar  to  that  of  the  vagina — namely,  a  connective-tissue  core  with  nu- 
merous elastic  fibers  which  is  covered  on  either  side  by  a  layer  of  stratified 
epithelium,  in  which  are  numerous  papillje  containing  vessels  and  occa- 
sionally nerve-endings. 

The  h^en  may  vary  markedly  in  consistence  in  different  individuals. 
According  to  Dohrn,  many  types  are  observed — from  a  delicate  structure 
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reseuibling  a  gpider*B  web  Id  a  ilesliy,  li^^-anieiitous,  or  even  cariilaginoug 
niPtiibranc,  wliitb   in   rare  iiistciuet'jj   litis  ovlhi   bten   describetl    as   "lH>ijy/' 

In  tlie  Tiuittor  of  elasticity,  again,  wide  varin- 
tioiji^  nw  met  with,  some  hymens  l>eiiig  bo 
(leheate  that  tliey  ruptitre  tipnn  the  slightest 
touelL  while  others,  thuiigli  eapable  of  consid* 
enible  dislention,  still  remaiii  unbroken,  and 
bihn'  may  even  regain  their  original  niux'^^- 
a  nee. 

As  a  general  rule  tfie  hymen  rujimo  ul 
(he  finst  eoitnt?,  tearing  at  severiil  points,  usu- 
ally in  its  posterior  jjortinn.  Tht*  edgr*^  of 
the  tears  soon  eieatrize,  and  the  liymen  l>e- 
eomes  permani'ntly  divided  into  two  or  threi:' 
portions,  whieh  are  separated  by  narr<nv  slits 
t'xtending  down  to  its  base,  (Plate  11.)  I'he 
extent  to  whieh  rn])tun'  oeeurs  varies  with 
the  .slTiR'lnre  of  fln'  hynii^n  ami  the  degree  ta 
whieh    it    is    distended,    being    most    n»arked 

wlun  it  is  tb'licatt'lv  birmcd. 
Fio,  34.— LoNorruDtVAU  Section  %  ui     ..    i     :i         '  n       t    i  i    «       n 

sanwmo  TRANHmov  Puow  TRK       .  Altiiougli    it    is  gi-m-ntlly    bc^lit^ved    by  the 

Ciri.iNL>fiicAL    ivpiTHKLiiM    UP  hilty  that  it^  Til pt  11  fo  Js  associatt'd  with  hem- 

TBB  trTKuiiH  TO  THE  Cvi^oiDKL  orrhfige,  this  is  bv  no  means  always  the  ease, 

EplTHELftTM    OF   THE    VAaiMA,  ^ ,  V      -  '     .  i  *  . 

Miongh  m  rare  instances  sueh  a  omfiLse  Inss 

From  a  10-c©ntiini»terembryo  (IVa-       r    ii       i  ^11/  g  , 

gel).    U.,  uienw;  K.,  vagiriB.      ^^    hUjix]    may  oceiir  as  to   lead   to    prnfmind 

anaemia  and  even  death.  This  idea  is  prolm- 
blj  based  upon  the  hibliea!  statenjent  that  loss  of  virginity  is  always:  as^o- 
eiated  wiflj  loss  of  blixjib  Nor  is  it  unreasonable  to  suppo&e  that  contiider- 
able  bleeding  usually  oecnrred 
among  the  Helirewg  of  the 
hibliea  I  jariod,  inasmuch  as 
the  girls  married  very  young, 
and  not  infreipieotly  brdore 
the  age  of  piihi^rty,  no  that 
marked  dis[irojiortion  must 
often  have  existed  between  the 
size  of  the  nuile  and  female 
organs.  On  the  otht^r  hand,  it 
must  lje  remunibered  that 
where  Western  civilization  pre- 
vails full  sexual  development 
has  usually  been  attained  he- 
fore  marriage. 

In  rare  instances  the  mem- 
brane  may   be    very   resistant 
and    snrLiieal    interfenmce    \m^ 
required  hefore  coitus  can  be  accomplishrd.     ObiM'tauftT,  in  ISO-.v,  ri'ported 
a  case  in  wliich  the  hymen  was  so  tough  that  it  creaked  under  the  knife. 


Fro,  35. — Sagittal  SErTioN-  niiiottuB  the  Lowkr 

PoRTfuN'   OF  THE    VaOINA   UV   A    M-CeNTIMICTKII 
EuilKYO    (N<igr|), 

U,,  uretlirn:  H.,  hymen;  VaQ.,  vagina. 
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[Occagionally.  instead  of  giving  way  in  \hv  middle,  it  may  he  tcirn  loose 
from  its  basi*  in  the  utteiii|»t  at  enitiiji.  vvliik*  m  f»tlier  cases  the  |M:iiit;  mav 
riilat4^  the  urethral  eauiil  intJteud  of  ciiterin^r  the  vafjina.  Nenjgelmuer  tias 
collected  an  intfrei^ting  series  of  injurieg  oeeiirring  during  noitws,  many 
of  which  were  due  to  the  presence  of  a  very  resistant  hymen. 

The  changes  in  the  hymen  following  coituB  are  often  of  medico-legal 
Interest,  as  the  physician  is  fK^^easinnally  called  upon  to  testify  as  to  the 

Ivirginity  of  an  individual.     IT n fortunately,  however,  it  is  not  always  pos- 
sible to  arrive  at  a  decisive  conclusion  as  to   this  point.     In  occasional 
instances  the  h\Tuen  may  be  de- 
stroyed in  early  eiiildhood,  either 
W  the  result  of  masturbation  or 
is  a   eonaecjuence  of  atteniptiug 
to  get  rid  of  seatwomis.     Among 
certain   Eastern   races,  again,   it 
is  ruptured  in  early  childhood  for 
purposes  of  cleanlinesB.     On  the 
other  hand,  the  hnnen  may  not 
be  torn,  despite  re|>eated  coitns; 
whereas,   in  other  instances,  the 
denticulate    or    limliriated    type 
may   be*   mistaken   for  a    hyitieti 
^H  which  has  been   ruptured.     Ha- 
^m  berda,    the    Professor    of    Legal 
^m  Medicine  in  Vienna,  stated  that 
^m  he  was  able  to   make  a   positive 
diagnogis  of  lose  of  virginity  in 
only  alvont  50   |>er  cent,   of  the 
J  medieo^legal  cases  which  he  had 
lined   in  the   course   of   Bye 
ITS,    He  believes  that  in  many 
[instances  it  is  impossible  to  de- 
termine whetlier  coitus  has  taken 

[place  or  not,  unh^ss  the  individual  is  seen  immediately  after  th*^  attempt, 
I  before  the  turn  surfaces  have  had  an  opportunity  to  unite*  AelTenbacli,  in 
11890,  collected  *^5,  and  Kanony.  sotue  years  later,  i:J  instances  of  pregnancy 
[oecnrrrng  in  woiuen  wilh  unriiptored  hymens.  Some  years  ago  T  saw  a 
fcase  in  which  conception  had  neeurred  through  a  hyiuen  vvliicli  ]>resented 
lonly  a  pin-point  opening,  and  more  reei^ntly  one  iu  which  an  elastic  hymen 
[had  become  invaginated  sufficiently  to  admit  the  penis,  but  did  not  rupture 
]  until  it  >nelded  to  the  advancing  head  at  labor. 

The   changes    produced    by   childbirth    are    uiueh    more    marked    than 

those  folhiwing  coitus,   and,   as   a   rule,   are   readily   recognized.      As  the 

result   of  the   dtBtention    incident  to  the  birth  of   the  child,  the  hymen 

[undergoes  pressure  necrosis  in  various  places,  and  after  the  puerperium 

the  remnants  are  represented  by  a  number  of  cicatrized  nodules  of  varying 

I  size— the  cartincvhr  myHiformes  (Plate  11).      Their  significance  was  first 

I  emphasized  by  Sehroeder.     Practically  s|>eaking,  they  are  infallible  signs 


Fig.  36. — Almost  rNRCPTCBED  HifMfciN  after 
(?MiLi>niRTH  (Budin), 
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of  previous  eh ild bearing,  tlumgh  ni't-agioually  tliey  may  follow  the  marked 
(JisteDtiuii  ami  loDg-t'ontiiiiit*d  jirui^suru  incident  to  the  removal  of  large 
tumors  througli  the  vjigina.  In  rare  instanees  the  injuries  resulting  from 
childbirth  are  extremely  slight,  and  very  ejceeptionatly  are  entirely  lack- 
ing. Sueh  cashes  have  been  reported  by  Hyerneaux,  Tolbcrg,  HyrtI,  and 
Bmlin.  Fig.  3fJ  shows  tiie  extrrnnl  cn'gana  of  one  oi  Budln's  patiente 
who  had  given  birth  to  a  fnll'lerni  thibL 
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THE  VAGINA 


The  vagina  is  a  musculo-membranous  tube  which  extends  from  the 
vulva  to  the  uterus,  and  is  interposed  between  the  bladder  and  the  rectum. 
It  serves  three  important  functions ;  it  represents  the  excretory  duct  of  the 
uterus,  through  which  its  secretion  and  the  menstrual  flow  escape  *  it  is  the 
female  organ  of  copulation ;  and,  finally,  it  forms  part  of  the  birth  canal  at 
labor.  Its  course  runs  almost  entirely  within  the  pelvic  floor,  and  it  is 
therefore  practically  outside  of  the  pelvic  cavity.  The  vaginal  canal  pre- 
sents a  somewhat  S-shaped  curvature.  The  common  statement  that  its 
course  corresponds  in  direction  to  that  of  the  pelvic  axis  is  incorrect,  since 
its  lower  third  is  parallel  to  the  plane  of  the  superior  strait,  while  its  upper 
portion  presents  a  concavity  corresponding  to  the  curve  of  the  rectum. 

Anteriorly,  the  vagina  is  in  contact  with  the  bladder  and  urethra,  from 
which  it  is  separated  by  the  vesico-vaginal  septum.  Posteriorly,  between 
its  lower  portion  and  the  rectum,  we  have  the  perineum  and  recto-vaginal 
septum;  in  its  median  portion  it  lies  in  close  apposition  with  the  rectum, 
while  its  upper  portion  is  separated  from  it  by  Douglas's  cul'de-sac.  In 
view  of  these  relations,  Schauta,  for  purposes  of  description,  has  divided 
its  anterior  wall  into  two  parts — urethral  and  vesical — and  its  posterior 
wall  into  three — perineal,  rectal,  and  peri- 
toneal respectively.  The  urethral  portion  of 
the  vagina  is  firmly  united  to  the  urethra 
and  vesico-vaginal  septum,  from  which  it 
can  be  separated  only  with  some  difficulty; 
whereas  the  vesical  portion  is  loosely  at- 
tached to  the  bladder  and  can  be  readily 
detached  from  it. 

The  anterior  and  posterior  walls  of  the 
vagina  lie  in  contact,  a  slight  space  inter- 
vening between  their  lateral  margins.  When 
not  distended,  the  canal  presents  an  H- 
shaped  appearance  on  transverse  section,  as 
was  first  pointed  out  by  Henle.  The  vagina 
is  capable  of  marked  distention,  as  is  mani- 
fested at  childbirth  or  when  one  attempts 
to  pack  it  with  gauze.  The  vagina  and 
uterus  meet  at  an  acute  angle,  with  its 
opening  looking  forward.  The  upper  end 
of  the  vagina  ends  as  a  blind  vault  into 
which  the  lower  portion  of  the  cervix  uteri 
projects.  The  vaginal  vault,  or,  as  it  is 
usually  designated,  the  fornix,  for  conveni- 
ence of  description,  is  subdivided  into  the 
anterior,  posterior,  and  two  lateral  fornices 

higher  up  upon  the  posterior  than  u])on  the  anterior  wall  of  the  cervix 
posterior  fornix  is  considerably  deeper  than  the  anterior. 


/st- 


Fio.    37. — H-RHAPED    Lumen    of 
Vagina   (Henle). 


As  the  vagina 


attached 
the 
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tumors  I  III 
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who  had  ^^ivip 
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-       :  :  -rr-i"  variations  in  length.    Since 

'    .::r-.  ■"?  anterior  is  always  shorter 

-  -         .'rniimeters  resj)eetively.     The 

.-  n--.  -^  . hild  than  in  the  adult,  and 

-t  NmIv  length  in  tlie  former  as 

\.^   :^  and'26). 

riTh  the  anterior  and  poi«terior 

,  ^ — '•:  anterior  and  posterior  vaginal 

.         TV  <^J^*itl^'tl  i"to  two  })arts  by  a 

.     ]d'-:  not  borne  children  numerous 

-,--i  from  ami  almost  at  right  angles 

...  r,:  iTsy  as  they  approach  the  lateral 

..r-i:ri't^  appearance,  whicli  is  more 

.    i--:  r^^iually  becomes  obliterated  after 

V  T  u'rpsne  the  vaginal  walls  are  often 

,ia.'*eeL  ."^f  three  layers — the  mucous,  the 
,.^  a^v^F-  The  mucosa  is  covered  by 
^  -.20^  *im1  closely  resembles  the  skin  in 
i,t  '^^xfed  to  the  air,  the  horny  layer 
yictKOi^ni  is  distinctly  columnar  in  ap- 
nar  ri^'»w  it  are  polygonal  in  shape,  and 
^  {tfsmed  as  the  free  surface  is   ap- 
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X  00. 

XiOonnective  tumie. 

Babmncosa,  a  thin  layer  of  con- 
Uood-Yessels.  Offshoots  from  it 
Mipill»>  just  as  in  the  skin,  and 
are  small  lymphoid  nodules. 
aderlying  connective  tissue,  as 
peeled  off  at  o]>era linns. 
I,  Pretti,  and  Wabhyer,  tlie 
Is,  nor  have  T,  in  any  of  tin* 
encountered  them.     Ilennig, 
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Preuschen,  and  Cullen,  on  the  other  hand,  affirm  that  they  are  not 
infrequently  present.  It  is  true  that  in  rare  instances  Veit  and  David- 
Bohn  found  a  few  structures  which  the  latter  considered  represented  aber- 
rant cervical  glands,  but  I  do  not  believe  that  typical  glands  lined  by 
cuboidal  or  cylindrical  epithelium  can  be  considered  as  normal  constitu- 
ents of  the  vagina.  In  women  who  have  borne  children  one  occasionally 
finds  imbedded  in  the  connective  tissue  masses  of  stratified  epithelium, 
which  may  present  a  central  cavity,  and  sometimes  give  rise  to  cystic  forma- 
tion. These,  however,  are  not  glands,  as  they  simply  represent  tags  of 
mucosa  which  were  buried  in  the  repair  of  vaginal  tears  following  labor. 

The  muscular  layer  is  not  very  sharply  marked,  and  is  usually  de- 
scribed as  being  composed  of  two  layers  of  non-striated  muscle — an  outer, 
longitudinal,  and  an  inner,  circular,  layer.  At  the  lower  extremity  of  the 
vagina,  Luschka  described  a  thin  band  of  voluntary  muscle,  the  constrictor 
or  sphincter  vagina.  This  can  always  be  found  in  perineal  dissections,  but 
for  practical  purposes  the  levator  ani  muscle  is  the  real  closer  of  the  vagina. 

Outside  of  the  muscular  layer  is  a  layer  of  connective  tissue  which  serves 
to  connect  the  vagina  with  the  surrounding  parts.  It  is  quite  rich  in  elastic 
fibers,  and  contains  an  abundant  venous  plexus. 

In  the  non-pregnant  condition  the  vagina  is  kept  moist  by  a  small 
amount  of  secretion  from  the  uterus ;  but  in  pregnancy  a  well-marked  vagi- 
nal secretion  is  present,  which,  according  to  Doderlein  and  most  subse- 
quent observers,  normally  consists  of  a  dry,  thick,  white,  curd-like  material 
composed  of  cast-oflf  epithelium  and  many  bacteria,  and  presents  a  markedly 
acid  reaction.  A  great  deal  of  work  has  been  done  upon  the  bacterial  flora 
of  the  vaginal  secretion  in  pregnancy,  and  all  observers  agree  that  bacillary 
forms  predominate,  though  cocci  are  not  infrequently  seen.  The  consensus 
of  opinion  is  that  the  ordinary  pyogenic  organisms  are  never  present  in 
the  vaginal  secretion  of  healthy  pregnant  women  (Kronig  and  Williams). 
The  subject  will  be  considered  in  detail  in  the  chapter  on  Puerperal  Infec- 
tion. 

The  vagina  possesses  an  abundant  vascular  supply,  its  upper  third  being 
supplied  by  the  cervicovaginal  branches  of  the  uterine  arteries,  its  middle 
third  by  the  inferior  vesical  arteries,  and  its  lower  third  by  the  median 
hemorrhoidal  and  internal  pudic  arteries.  Immediately  surrounding  the 
vagina  is  an  abundant  venous  plexus,  the  vessels  from  which  follow  the 
course  of  the  arteries  and  eventually  empty  into  the  hypogastric  veins. 

The  distribution  of  lymphatics  has  been  very  accurately  studied  by 
Poirier,  who  found  that  the  lymphatics  from  the  lower  third  of  the  vagina 
empty  into  the  inguinal  lymph  glands,  those  from  its  middle  third  into  the 
hypogastric,  and  those  from  its  upper  third  into  the  iliac  glands. 

The  vagina  is  formed  by  the  fusion  of  the  terminal  ends  of  the  Miil- 
lerian  ducts,  which,  according  to  Nagel,  reach  the  urogenital  sinus  in 
embryos  2.5  to  3  centimeters  long.  As  has  already  been  said,  when  consider- 
ing the  development  of  the  hymen,  the  vagina  is  originally  solid,  and  is 
made  up  of  a  mass  of  polygonal  epithelial  cells,  its  lumen  resulting  from 
their  degeneration,  which  commences  at  about  the  third  month  of  gesta- 
tion.    (See  Fig.  34.) 
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THE    UTERUS 


The  utenie  is  a  muwular  i^trudure,  partially  covered  by  ppritoneum, 
aiifl  prespnt>^  a  <*avity  limMl  by  iriucous  nirinl>rano.  It  i^  the  or^mi  nf  nien- 
Btruatioii,  Hiul  rliiriog  pregiianry  servos  for  tlie  reception,  retention,  and  nu- 
trition of  the  ovum,  which  it  e.xpelg  at  the  time  of  labor  by  its  contractions. 

The  non-prcfinant  uterns  is  situated  in  the  pelvic  cavity  between  the 
bladder  and  reetiiiiK  its  inferior  extreniity  projecting  into  the  vagina.  Al- 
most its  entire  posterior  wall  h  covered  by  peritoneum,  the  lower  portion 
of  wliit'h  focnis  the  anterior  boundary  of  Douglas's  etil-de^sac,  only  the 
upper  portion  of  the  anterior  wall  is  so  covered,  its  lower  portion  being 
united  to  the  pofiterior  w^all  of  the  bladder  by  a  tolerably  thick  layer  of 
connect ive  tissue. 

Roughly  speaking,  the  uteriis  resembles  a  flattened  pear  in  appearance, 
and  consists  of  two  unequal  part*:  an  upper  triangiUar  portion — the  corpus 
—and  a  lower,  cylindricaL  or  fusiform  portion — ^tlic  rervix.  The  anterior 
surface  of  the  corpus  is  ahnosl  flat,  while  it8  jiostcrior  snrface  is  markedly 
convex.  In  view  of  tlie  fact  that  the  former,  whicli  looks  dowmward  and 
forward,  rests  upon  tire  bladder,  wliilc  the  latter  is  in  cont^ict  with  the  intes- 
tines. His  has  suggested  that  (he  surfaces  be  described  as  vesical  and  intes- 
tinal, instead  of  antriitir  and  pnj^tcrior  respectively.  The  Fallopian  tubes 
come  otT  from  the  cornna  of  tbe  uterus — t,  f\,  at  the  junction  of  the  superior 
and  lateral  margins  cm  either  side* — the  convex  yjiper  margin  between  their 
points  of  insertion  t)eing  known  as  the  fundus  nhrri.  The  lateral  margins 
i^xlend  from  the  insertion  of  the  Fallopian  tubes  on  either  side  to  the  pelvic 
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lfK»r.     Tliey  are  not  t^nvered  by  pt^ritoneiirn,  but  r^eeivo  tin'  nttaebmenta 
tht*  bri*ail  liganitnts. 
The  utenii?  prpHmts  marked  variaiions  id  i?i»o  and  shape,  according  to 


Tsa,  3d. — Ajiterior  Aspect  of  Utkrus. 
X  1. 


FlCi.    40. — PoBTBHlOH  ArtPKCT   OF   UtERUS. 

X    L 


^ihe  age 
^kafanti 


j-the  age  of  the  individual,  and  whether  or  not  she  has  liurne  t-hiklreiL     The 

fantile  argan  varies  from  2.5  to  3  centimeters  in  length;  that  of  adult 

as  measures  from  5.5  to  8,  3.5  to  -I,  and  2  to  2.B  cent i meters  in  its 

e:5t   vertical,   transverse,   and   anlero-pasterior  diameters    respectively, 

compared  with  9  to  9,5,  5.5  to  6,  and  3  to  3,5 

itiraeters  in  multi parous  women.    Virginal  and  >^'" 

irous  uteri  al?io  differ  eontiiderably  in  weight, 
the  former  ranging  from  4u  to  50,  aii<i  the  hit- 
LT  from  (JO  to  70  grams.  The  relation  l>etween 
le  length  of  the  corpus  and  that  of  the  cervix 
likewise  varies  widely.  In  the  young  child  the 
former  is  only  half  as  long  m  the  cervix ;  in  yoimg 
irgius  the  two  are  of  CHjual  length,  or  the  c<irpus 
aay  be  slightly  longer.  In  multiparouB  wuuien, 
the  other  hand,  the  relation  is  reversed,  and 
lie  cervix  represents  only  a  little  more  than  1/4 
jf  the  total  length  of  tlie  organ. 

On  fiflgittal  section  it  ia  seen  that  the  great 
ihnlk  of  the  uterus  is  made  nj)  of  mnscolar  tissue, 
id   that  the  anterior  and   ponterior  walls'  of  its 
lie  almost   in   contact,    the    cavity   lietwecn 
^lem  appearing  as  a  mere  slit,  while  that  of  the 
Btrix  is  fusiform  in  shape  with  a  small  opening 
lOve  and  below — ^tbe  internal  and  the  external  os. 
Veil  and  A.^choff  have  pointed  ont  tliat  the  lower- 
portion  of  the  uterine  cavity   i>4  very  con- 
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Fio.  41  — Lateral  Aspkcjt 

OF  UTKRtJS,  BH  OWING 
StIPRAVAOINAL  AND  IN- 
FRA  VAGINAL         PoWTtONB 

OF  Cervix  and  Ar- 
rangement or   Pbkito- 

KEAL    CoVBRINa.       X     !• 


;   OF   GENERATION 
iftttaxm^  vifTiF- — vlaap  upper  end  is  gonietimes  confused  with 

iiKT  ^vilT  of  the   body  of   t!ie  uterus  predentin  a 

of  the  cervix  retains  its  fusiform  shape. 

After   eh i I r1-l tearing   the   triangular   ap* 

poinioce  heeonie^  less  marked,  and  its  mar- 

gins  become  concave  instead  of  convex,  ns 

im  the  virginal  condilifin. 

Cervix  irteri,— The  eervix  is  the  portion 
of  tJie  uterus  which  lies  In-low  tht*  JntiTual 
OS.  Externally  its  upper  boundary  is  indi- 
cated by  the  point  at  which  the  peritoneum 
U  reflected  from  the  uterus  on  to  the  blad- 
w  der. 

,^_  It  is  divided,  by  the  attachment  of  the 

vagina,  into  two  parts ;  the  supravaginal  and 

^     infra  vaginal    portions  of  the   cervix.     The 

former  iB  covered  on   its   posterior  surface 

>4teril  and  anterior  surfaces  are  in  contact  with 

le  broad  ligaments  and  bladder. 

yyymm  of  the  cervix,  which  is  usually  designated  ae 


Fn:.  44. — Utkhus  akd  Appendaoes  of  Focb- 

TE£N-YEAB-OLt>    GiRL.       X    f. 


Fio*  45. — Uteruh  and  Append aqes  of  Twentt-tkab- 
OLD  Multipara.     X   f. 


ll,  oval  opening  resembling  a  teneh's  mouth,  whence 
^  vaginal  examination  it  gives  a  sensation  similar 
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Fio. 


to  that  obtained  on  feeling  the  cartilage  at  the  end  of  one's  nose.  After 
childbirth  the  orifice  becomes  converted  into  a  transverse  slit,  and  when 
the  cervix  has  been  markedly  torn  during  labor  it  may  present  an  irregular 
nodular  or  stellate  appearance.  These  changes  are  very  characteristic,  and 
enable  one  to  assert  with 

tolerable  accuracy  wheth-    ^^^^^Mi^^^a^ii      ^tK'^  ^^  ^ 

er  a  woman  has  Ijome 
children  or  not  (Figs.  46 
and  47). 

The  cervix  is  com- 
posed of  connective  tis- 
sue in  which  are  many 
nonstriated  muscle  fibers 
and  a  certain  amount  of 
elastic  tissue,  a  large  part 

of  its  distensibility  being  due  to  the  presence  of  the  latter.  The  cervical 
canal,  as  has  already  been  said,  is  fusiform  in  shape,  and  presents  a  longi- 
tudinal ridge  upon  its  anterior  and  posterior  surfaces,  from  which  numer- 
ous others  run  off  transversely,  giving  the  membrane  a  corrugated  appear- 
ance— ^the  arbor  vitce  uierina  or  plica  palmaice. 

In  the  adult  the  arbor  vitae  is  limited  to  the  cervical  canal ;  but  in  child- 
hood it  extends  throughout  the  entire  cavity  of  the  uterus,  from  which  it 
begins  to  disappear  as  puberty  is  approached.  In  time,  after  repeated 
childbirth,  it  gradually  becomes  obliterated  even  in  the  cervical  canal, 
whose  walls  become  almost  smooth  (see  Figs.  43  to  45). 

The  mucosa  of  the  cervical  canal,  embryologically  speaking,  is  a  direct 
continuation  of  the  lining  of  the  uterine  cavity,  but  has  become  diiferen- 
^     ^ .     tiated    from    it    and 


Fio.  46. — Virginal  Exter- 
nal Ob. 


47. — Parous  Extxr- 
NAL  Ob. 
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possesses  a  character- 
istic appearance,  so 
that  sections  through 
the  canal  present  a 
honeycomb-like  struc- 
ture (Fig.  48).  The 
mucosa  is  composed 
of  a  single  layer  of 
very  high  and  nar- 
row columnar  epithe- 
lium, which  rests  up- 
on a  thin  basement 
membrane.  The  oval 
nuclei  are  situated  near  the  base  of  the  columnar  cells,  the  upper  portions 
of  which  present  a  clear,  more  or  less  transparent  appearance  due  to  the 
presence  of  mucus.  It  is  usually  stated  that  these  cells  are  abundantly 
supplied  with  cilia. 

The  cervical  glands  extend  down  from  the  surface  of  the  mucosa  into 
the  stroma.  They  are  of  the  branching,  racemose  variety,  and  are  merely 
reduplications  of  the  surface  epithelium,  being  lined  by  epithelium  of  the 


Fio.  48. — CBoa»-fl«cnoN  thbouoh  Cervical  Canal. 


42 


THE  FEMALK  ORGANS  OF  GENERATION 


mmv  character.  FricdJander  was  the  first  to  demon«trate  that  it  was  madf 
up  nf  friu*  'Mieakfr''  or  miHtniR  rells,  which  furnish  the  tliick,  tenacioua 
seiTetiun  i»f  tile  eervieal  t'anal.  There  h  no  gnbniueosa  in  tlie  cervix,  the 
mucosa  resting  directly  upon  the  uDflerlyinti:  tissue. 

The  nni((i^*ii  of  the  vnirinnl  purtion  uf  tlte  eervix  is  directly  continuous 
witli  that  uf  the  vagina,  and,  like  it,  consists  of  niaiiy  layers  of  stratified 

epilhelimri.  Nornmlly,  there  are  no 
j^hinds  iHrietith  it,  hut  neeasionally 
thofir  fniTo  the  cervtcnl  canal  nuiy  ex* 
tend  down  ahutsst  to  its  surface,  and. 
if  their  duetft  are  occluded;  may  be- 
come converted  into  retention  eystg, 
which  fc^liinirner  through  it  and  appear 


vicsi!  ciinal  until  its  lower  third,  and 
occaHionally  its  lower  half,  is  coven^l 
by  it  (Friedlander),  Thii  chan^^e  h 
more  especially  iiiarkal  in  multi par- 
ous women,  in  whom  the  lips  of  t^ie 
cervix  are  not  infrequently  markedly 
everted ;  and  occasionally,  in  eases  of 
this  character,  almost  tht*  entire  cervi- 
cal canal  may  be  lined  bv  stnitifird 
ejntheliuni. 

In  rare  instancies  the  junction  ««f 
the  two  varieties  of  efuthelium  may 
lie  upon  t!ie  vaginal  portion,  outside 
the  external  os.  TYih  condition  was 
first  described  by  Fischeh  who  desig- 
nated it  as  congeniial  ertropiun,  and 
stated  that  he  had  observed  it  in  10  out  of  *s?S  uteri  of  young  persons  which 
he  had  examined.  Still  more  rarely,  the  entire  vaginal  portion  may  Ije 
covered  by  cylindrical  epithelium,  wliich  may  evtend  down  over  the 
vaginal  walls.  Tliis  anomaly  was  first  described  by  I^uge  in  a  ease  of 
imperforate  hyn»en,  associated  with  hmimtokofjMis,  in  which  the  entire 
vagina  and  the  inner  siirfact*  of  the  hymen  were  covered  by  a  single  layer 
of  columnar,  ciliated  efuthelium. 

Corpus  Uteri,— 11ie  wall  of  the  uterine  IhmIv  is  made  up  of  three  layers: 
serous,  muscular,  and   muc<ms,     1'he  sennis  layer  is  formed  by  the  peri- 


Pio,  40. — Cbrvical  Gland.     X  W. 
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^toneiim  covering  the  uteruB,  to  which  it  is  flnnly  adherent  except  at  the 

luHrgiii?,  wlierp  it  is  Hefleeted  to  the  hroad  ligaments. 

Endometrium* — The  innermost  or  mu- 
cous laven  wliieh   RTves   as  n  lirunt:   fur 

the  uterine  cavity,  is  eonnncmly  known  as 

the  emlomctriuTii,     It  h  a  thin,  |iinki^h, 

velvety  membrane,  which  on  close  exam- 
ination is  seen  to  l)e  perforated  by  Itirtrc 

nnmliers;  of  minute  ojx^nin^rs — tlie  uKUithi? 

of  the  uterine  gbrnfis.     On  account  of  the 
!  constant  changes  to  which  it  h  subject 

during  the    sexual    life    of    woman,    the 

endometrium    varies   markedly   in    tiiick- 

fiess,   and   may    measure  anywhere   from 

0.5  to  2  or  13  ndllimetere  without  being 

m^cessurily  abnormal.  It  eonj?i*its>  of  a  sur- 
face epithelium,  glands,  an<l  intt  ri^hindu- 

lar  tissue,  in  which  are  found  nuintT(ULs 

blood-vessels  and  lymphatic  spaces. 

As  the  endometrium  dm*s  not  possess 

a    submucosa,  it  is   attached    directly   to 

the  underlying  muscidar  layer  in  such  a 

manner  that  its  outer  boundary  presents  irrogidarities  in  outline  correspond- 
i  ing  with  the  interstices  between  the  muscle  bundles.    This  arrangement  is 


Fig.  50, — Rkcon-^itructkiK  tttr  Xlrtr* 
v»,  SHOWING  Ska^k  or  In*  Cav- 
ity AND  Cervical  C'AKAt,  X  I* 


Fig.  ,S1. 


-N0RlfAI«   ENDOllCTHlUlf.       X     l^- 


..J: 


[of  considerable  importance  in  connection  with  the  operation  of  curettHge; 
'for,  n$  DiJvclius  «nd  Wcrth  first  showed,  it  is  from  the  portiouii  included 
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betwe<?n  the  muscle  bundles  that  the  endometrium  it*  regenerated  after  the 
procedure. 

The  surface  epithelium  of  the  uterine  mucosa  is  composed  of  fi  single 
layer  of  high  columnar  ciliated  cells,  which  are  clo&ely  packed  together. 


I  muscle 


Fio.  52. 


-Endometeium  of  Newly  Born  Chtld.     X  150. 


The  oval  nuclei  nrc  situated  in  the  lower  portion!?  of  the  cclla,  but  not  go 
near  their  ijases  as  in  the  cervix.  RLiiciifh  the  epitheliuiu  is  a  thin  base- 
ment membrane  with  narrow,  spindle-shaped  nuclei. 

The  existence  of  cilia  was  first  dcmonstrcited  by  Nylander  in  the  sow, 
tmt  tliey  have  since  been  found  in  nearly  all  ani nulls.  The  "^researches  of 
Meyer  show  that  the  time  of  their  first  appearance  is  variable,  as  they 


mucosa 


muscle  I 


Flo.  53. — Sbkilk  ENOoJiKTRirM.     X  16. 


Timy  be  prcsi*nt  at  birth,  but  sometimes  da  not  apj^car  uritil  much  later. 
Iloehne  and  Mauill  statt*  that  tliey  iire  nol  [jrescut  u[ion  all  cells,  btit  that 
those  prnvided  with  cilia  occur  in  discrete  patches,  while  the  secretory 
activity  appears  to  be  limited  to  the  non-ciliated  cella.     The  cilia  persist 
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throughout  the  entire  period  of  sexual  activity,  and,  according  to  Parviai- 
nen,  disappear  eight  or  ten  years  after  the  menopause. 

Up  to  1893  it  was  generally  taught  that  the  current  produced  by  them 
was  directed  from  below  upward — namely,  from  the  cervix  toward  the 
fundus;  but  Hofmeier  conclusively  demonstrated  that  it  is  in  the  opposite 
direction,  and  his  researches  have  since  been  confirmed  by  Mandl.  It  may 
therefore  be  considered  as  a  definitely  established  fact  that  the  ciliary  cur- 
rent in  both  the  tubes  and  the  uterus  is  in  the  same  direction,  and  extends 
downward  from  the  fimbriated  end  of  the  tubes  to  the  external  os. 

In  very  exceptional  instances  the  uterine  cavity  may  be  lined  by  strati- 
fied epithelium,  as  in  the  cases  reported  by  Zeller  and  F.  Friedlander. 
Such  a  condition  readily  explains  the  possible  occurrence  of  flat-celled  car- 
cinoma of  the  body  of  the  uterus. 

Projecting  down  from  the  surface  of  the  endometrium  are  large  num- 
bers of  small  tubular  glands — the  uterine  glands.  These  must  be  regarded 
as  mere  invaginations  of  the  surface  epithelium  and,  in  the  resting  state, 
resemble  the  fingers  of  a  glove,  though  occasionally  they  branch  slightly  at 
their  deeper  extremities.  They  extend  through  the  entire  thickness  of  the 
endometrium  to  the  muscular  layer,  which  they  occasionally  penetrate  for 
a  short  distance.  They  present  the  same  histological  structure  as  the  sur- 
face epithelium,  and  are  lined  by  a  single  layer  of  high,  columnar,  ciliated 
epithelium,  which  rests  upon  a  thin  basement  membrane.  They  secrete 
small  quantities  of  a  thin,  alkaline  secretion,  which  serves  to  keep  the  uter- 
ine cavity  moist. 

Following  the  appearance  in  1908  of  the  monograph  of  Hitschmann 
and  Adler,  many  investigators  have  written  upon  the  anatomy  of  the  endo- 
metrium. The  consensus  of  opinion  now  is  that  it  is  undergoing  constant 
changes,  and  consequently  will  vary  greatly  in  appearance,  according  as 
the  specimen  is  obtained  before,  during  or  after  the  menstrual  flow.  In  the 
former  case  the  endometrium  is  comparatively  thick  and  contains  abundant 
convoluted  or  cork-screw-like  glands;  while  in  the  latter  case,  it  is  much 
thinner  and  contains  only  a  few  tubular  glands. 

In  the  child  the  uterine  glands  are  mere  shallow  depressions,  which, 
according  to  Kundrat  and  Engelman,  do  not  appear  until  the  third  year; 
but  the  researches  of  Meyer,  which  are  confirmed  by  my  own  studies,  show 
that  they  are  not  infrequently  present  at  birth.  At  the  menopause  the 
entire  endometrium  undergoes  atrophic  changes;  its  epithelium  becomes 
flatter,  its  glands  gradually  disappear,  and  its  interglandular  tissue  takes 
on  a  more  fibrous  appearance  (see  Fig.  53). 

The  portion  of  the  endometrium  lying  between  the  surface  epithelium 
and  the  underlying  muscle,  which  is  not  occupied  by  glands,  is  filled  by  an 
interglandular  tissue  or  stroma  of  an  embryonic  type.  In  the  resting  stage, 
under  the  microscope  (Figs.  51  and  54),  it  is  seen  to  be  made  up  of  closely 
packed  oval  and  spindle-shaped  nuclei,  around  which  there  is  very  little 
protoplasm.  When  the  tissues  are  spread  ai)art  by  cedenia  it  is  readily  seen 
that  the  cells  present  a  stellate  appearance,  with  brancfhing  protoplasmic 
processes  which  anastomose  one  with  another.  The  cells  are  more  closely 
packed  around  the  glands  and  blood-vessels  than  elsewhere.    On  the  other 
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hand,  during  the  premenstrual  stage  they  bx'ome  larger  and  more  vesicular 
in  character,  and  cloBoly  regeiiible  decidual  cell 8.  Occasionally  hir^er  or 
smaller  collections  of  round  cells  may  be  seen  between  them,  though  it  is 
uncertain  whether  or  not  these  are  to  be  regarded  as  Ij/mphoid  nodules. 

The  exact  nature  of  the  interghindnlar  tissue  has  given  rise  to  a  great 
deal  of  discussion,  concerning  which  the  authorities  are  not  yet  fully 
agreed.  Minot  looks  upon  it  as  nothing  hut  cnd^ryonic  tissue,  while  Nagel 
sees  it  in  a  rtsernhlancc  to  lyuiphuid  tissue,  and  Arthur  W,  Johnstone 
holds  that  it  is  of  an  adenoid  type.  On  the  other  hand,  T^opold,  Cham- 
pionniere,  Poirier,  and  others  consider  that  it  represents  a  l\inphatie  sur- 
faee»    According  to  Leopold,  the  "uterine  mucosa  should  be  considered  as  a 
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Fia.  54. — Uterute  Gl^nd  and  Stroma.     X  420. 
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spread-out  ly M*|*h-glaud  (Lymphdriiscntlaehe),  which  df)es  not  contain  true 
lymph- vessels,  but  consists  of  spaces  lined  by  endothelium/'  'I'here  is  a 
certain  amount  of  evidence  in  support  of  all  of  these  views,  but  I  ara 
inclined  to  agree  with  Minot  in  connidcring  it  as  merely  an  eiidjryonie 
t}^c  of  connwtive  tissue. 

When  preparations  from  the  endometrium  are  treated  hy  appropriate 
methods,  an  abundant  reticulum  can  l>e  demonstrated  throughout  its  entire 
extent,  which  forms  the  scBffokling  upon  which  it  is  coostructod. 

The  endometrium  contains  many  hi ood- vessels.  The  arteries  pursue  a 
spiral  course  and  break  up  into  a  capillary  network  just  beneath  the  surface 
epithelium,  from  which  tlie  blood  is  returned  by  a  few  comparatively  large 
vessels. 

Musculature  of  the  Uterus.— The  major  part  of  the  uterus  is  made  up 
of  bundles  of  non-striated  muscle,  which  aire  united  by  a  greater  or  lesser 
amount  of  connective  tissue,  in  which  are  found  many  elastic  fiters  (Pick 
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and  Anspach).  On  section  the  uterine  wall  presents  a  thick,  felt-like 
structure,  in  which  definite  layers  cannot  be  distinguished. 

A  great  deal  of  work  has  been  done  upon  the  arrangement  of  the  mus- 
culature both  of  the  pregnant  and  non-pregnant  uterus.  Tarnier  and 
Ribemont-Dessaignes  were  unable  to  make  out  definite  layers  of  muscle 
bundles  in  the  non-pregnant  organ,  while  Bayer,  Kreitzer,  Veit,  and  others 
distinguished  several,  but  did  not  agree  as  to  their  arrangement.  All 
admit,  however,  that  the  greater  part  of  the  uterine  wall  is  made  up  of  a 
mass  of  muscle  which  is  perforated  in  all  directions  by  blood-vessels,  and 
in  which  it  is  impossible  to  make  out  any  definite  arrangement  of  the  bun- 
dles— stratum  vasculare. 

Roesger  studied  the  question  from  a  developmental  point  of  view,  and 
demonstrated  that  the  muscle  fibers  are  developed  along  the  course  of  the 
blood-vessels,  but  failed  to  distinguish  any  definite  arrangement.  Similar 
studies  by  Werth  and  Grusdew  show  that  the  musculature  of  the  foetal 
and  infantile  uterus  presents  a  very  simple  arrangement,  which  becomes 
much  more  complicated  as  puberty  is  approached.  During  gestation,  on  the 
other  hand,  the  uterus  undergoes  marked  hypertrophy,  when  it  becomes 
possible  to  distinguish  certain  distinct  layers  which  will  be  considered  in 
the  chapter  on  the  changes  incident  to  pregnancy. 

Ligaments  of  the  TJterns. — Extending  from  either  half  of  the  uterus 
are  three  ligamentous  structures — the  broad,  round,  and  utero-sacral  liga- 
ments (ligamenta  lata,  teretia,  and  utero-sacralia). 

The  broad  ligaments,  or  ligamenta  lata,  are  two  wing-like  structures 
which  extend  from  the  lateral  margins  of  the  uterus  to  the  pelvic  walls, 
and  serve  to  divide  the  pelvic  cavity  into  an  anterior  and  a  posterior  com- 
partment. Each  broad  ligament  consists  of  a  fold  of  peritoneum  inclosing 
various  structures  within  it,  and  presents  four  margins  for  examination — 
a  superior,  lateral,  inferior,  and  median.  The  superior  margin,  for  its 
inner  two  thirds,  is  occupied  by  the  P'allopian  tube,  while  its  outer  third, 
extending  from  the  fimbriated  end  of  the  tube  to  the  pelvic  wall,  is  known 
as  the  infundibulo'pelvic  ligament — the  sus])en8ory  ligament  of  the  ovary 
(Henle) — and  serves  to  transmit  the  ovarian  ve^iso]s.  The  portion  of  the 
broad  ligament  beneath  the  Fallopian  tube  is  called  the  mesosalpinx,  and 
consists  of  two  layers  of  peritoneum  which  arc  united  by  a  small  amount 
of  loose  connective  tissue,  in  which  is  embedded  the  parovarium  or  organ 
of  Rosenmiiller  (see  Fig.  45). 

The  parovarium  consists  of  a  number  of  narrow  vertical  tubules,  lined 
with  ciliated  epithelium,  which  connect  by  their  upper  ends  with  a  longi- 
tudinal duct,  which  extends  just  below  the  tube  to  the  lateral  margin  of 
the  uterus,  in  whose  muscular  wall  it  ends  blindly  about  the  region  of  the 
internal  os.  This  canal  is  the  remnant  of  the  Wolffian  duct,  and  in  the 
female  is  designated  as  Gartner's  duct.  The  parovarium  corresponds  to 
the  epididymis  and  is  usually  considered  as  the  remains  of  the  Wolffian 
body.  Waldeyer  in  1870,  however,  showed  that  it  represents  only  the 
cranial  portion  of  the  latter,  and  designated  it  as  tlie  epoophoron,  and  sug- 
gested the  term  paroophoron  for  its  caudal  portion. 

The  latter  is  the  analogue  of  the  organ  of  Giraldes,  and  according  to  the 
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Fio.  55. — ^SEcmojf  THROUOB  Uteeinb 
End  of  Broad  LioAjaaNT.     X  }« 


exhaustive  work  of  Rieliiuder  is  situated  near  the  free  end  of  the  broad 
ligament  between  the  terminal  brrtnehes  of  ibe  ovarian  artery  ju^t  bfore 
they  enter  the  ovary.  The  paroophoron  conk^i^tt^  of  a  small  number  of 
slightly  convoluted  tubules,  lined  by  non-ciliateil  epitbelium.     The  organ 

tends  to  disappear  with  advaneing  yf^ari^; 
and  is  of  interest  only  from  the  faet  that 
it  oeeasionally  gives  rise  to  tumor  for- 
mations. 

At  its  lateral  margin,  the  peritoneal 
covering  of  the  liroad  ligament  is  re- 
flected upon  the  side  of  the  pelvis.  The 
inferior  margin,  which  is  quite  thick,  is 
eontinnoug  with  the  connective  tissue 
of  the  pelvic  floor.  Through  it  pass  the 
uterine  vessels.  Its  hiwer  portion — the 
cardinal  ligamt^ut  of  Kocks,  the  ////ri- 
m  en  turn  trafisversaJe  colli  of  I^Iiicken- 
rodt,  or  the  retinaeuhim  uteri  of  Mar- 
tin— is  composed  of  dense  connective 
tissue  which  is  firmly  united  to  the 
su|>ravaginal  portion  of  tlie  cervix.  The 
median  rrmrgin  is  connected  with  the 
lateral  margin  of  the  uterus,  and  incloses  the  uterine  vessels;  through  it 
certain  muscular  and  connective-tissue  hands  extend  from  the  nttTus  into 
the  broad  ligament. 

A  vertical  section  througli  the  uterine  end  of  the  broad  ligament  is  tri- 
angular in  shape,  with  the  apex  direrted  upward,  while  its  base  is  hroad  and 
contains  the  uterine  vessels;  it  is  widely  tonneeted  with  llie  connective  tis- 
sue covering  tiie  |>elvie  lloor  and  lying  behind  the  bbidder,  whieli  is  desig- 
nated as  the  [mrametriunK  A  vertical  section  through  the  midtlle  portion 
of  the  broad  ligament  shows  that  its  upper  part  is  irmde  up  mainly  of  three 
branches  in  wbicti  the  tulie,  ovary,  and  round  ligstment  jire  situated,  while 
its  lower  portion  is  not  so  thick  as  in  the  ]irevif>us  scvtion.  Fiir  further 
partieulars  interning  the  jndvie  connective  tissue  the  student  ia  referred  to 
the  careful  studies  of  Jung  and  Martin. 

The  round  liijfimentj*,  or  }i<fiimenfa  iereiia,  extend  on  either  si  do  from 
the  anterior  and  lateral  portions  of  the  uterus,  J!ist  Iwlow  the  insertion 
of  the  tubes.  Each  lies  in  a  fold  of  (lie  broad  ligament  and  runs  in  art 
upward  and  outward  direction  to  the  inguinal  canal,  through  which  it 
passes,  to  terminate  Unally  in  the  upper  portion  of  the  lal>ium  ma  jus, 
The  round  ligament  varies  from  3  to  5  millimeters  in  diameter;  it  is  com- 
posed of  non-striated  muscle,  whieb  is  direetly  continuous  with  that  of 
the  uterine  w^all,  and  a  certain  amount  of  connective  tissue.  In  the  non- 
pregnant condition  it  appears  as  a  lax  cord,  but  in  pregnancy  it  undergoes 
considerable  bvjH'rtropliy  and  seems  to  act  as  a  stay  for  the  uterus.  Tt 
can  In*  palpated  diirinij  pregoaTiey,  and  by  its  vary^rng  posilion  aids  one 
in  diagnosing  the  loeation  of  tin*  |>Iaeenta. 

The    utcro-mcral    ligamenis — retractores    ukri    (Luschka) — are    two 
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Fhruchires  which  extend  from  the  pO[?.teTinr  and  upper  portion  of  the  cervix, 
encircle  the  rectum*  and  are  inserted  into  tlie  fasciii  covering  the  s^econd 
and  third  sacral  vertebrae.  They  are  likewise  composed  ni  connective  tissue 
and  muscle,  and  are  covered  by  peritoneum.  They  form  the  Interal 
boundaries  nf  Douglas's  cui'de-sar,  and  are  Ijilieved  to  play  a  part  in  retain- 
ing the  uterus  in  its  normal  position  by  exerting  traction  upon  the  cervix. 

Poiition  of  the  Uterus.— After  many  years  of  discussion,  anatomists 
and  gynecologists  have  agreed  that  the  normal  position  of  the  uterus, 
whether  pregnant  or  not,  is  one  of  alight  antrtlexinn.  With  the  woman 
standing  upright,  the  uterus  occupies  an  almost  horizontal  position  and 
IB  somewhat  lient  upon  its  vesical  surface,  the  fundus  resting  upon  the 
posteric»r  surface  of  the  bladder,  while  the  cervix  is  directed  backward 
toward  the  tip  of  the  sacnmi  (see  Fig.  20).  The  position  of  the  organ 
varies  markedly  according  to  the  degree  of  distention  of  th(^  bladder  and 
nnrtuni.  but  when  these  are  empty  the  uterus  always  tends  to  resume 
its  normal  position, 

Tlie  causes  which  bring  about  its  a ntt  flexed  position  have  not  as  yet* 
been  definitely  determined.  Xnrmally,  as  hmg  as  rt  is  in  tiitu,  the  organ 
is  anteflexed,  but  when  removed  from  the  body  it  immediately  straightens 
out.  Schatita  would  attribute  the  anteflexion  to  the  action  exerted  bv  the 
vefieds  when  filled  with  blood,  but  his  explanation  does  not  ap[x^ar  alto- 
gether satisfactory.  According  to  Xagel  and  most  embrvologists,  the  ante- 
flexion exists  from  the  earliest  stages  of  di velnpment,  and  is  to  be  accounted 
for  by  the  fact  that  the  entire  bcidy  is  developed  along  a  curved  line.  The 
ure  of  the  intistincs  upon  tlie  uterus  is  also  believed  to  play  a  part, 

the  light  corpus  is  readily  movable,  while  the  comparatively  large  cervix 
is  held  in  a  fixed  position  by  the  small  pelvis. 

The  uterine  ligaments  were  formerly  supposed  to  play  an  important  part 
in  maintaining  the  uterus  in  its  characteristic  position.  We  have  already 
indicated  the  functions  of  the  round  and  utero-sacral  ligaments.  The  up]ier 
portion  of  the  broad  ligament  apinars  to  have  no  influence  upon  the  pof^ition 
of  the  uterus,  since  Mackenrodt  has  demonstrated  that  it  can  be  cut  through 
without  causing  any  change  in  position,  which  only  occurs  when  its  deeper 
portion — the  ligamentum  transversale  colli — ^is  divided. 

Blood-vessels  of  the  ¥terus.— The  vascular  supply  of  the  uterus  is  de- 
rived from  two  sources:  principally  from  the  uterint*,  and  to  a  lesser 
extent  from  the  ovarian,  arteries.  The  uterine  artery  is  the  main  braurh  of 
the  hypogastric,  which,  after  descending  for  a  short  distance,  enters  the  base 
of  the  broad  ligament,  crosses  tlie  ureter,  and  makes  its  way  to  the  side  of 
the  uterus.  Just  before  reaching  the  supravaginal  portion  of  the  cervix, 
it  divides  into  a  larger  and  a  smaller  braneh^  the  latter — the  cervico-vaginal 
artery — supplying  the  lower  portion  of  the  cervix  and  the  upper  portion 
of  the  vagina.  The  main  branch  turns  abruptly  upward  and  extends  as  a 
very  convoluted  vessel  along  tlie  margin  of  the  uterus,  giving  otT  a  branch 
of  considerable  size  to  the  upper  portion  of  the  cervix,  and  numerous  smaller 
oneSt  which  penetrate  the  body  of  the  uterus.  Just  before  n  aching  the  tube 
it  divides  into  three  terminal  branches — the  fimdal,  tubal,  and  ovarian — the 

I  of  which  anastomoses  with  the  terminal  branch  of  the  ovarian  artery; 


Flo.  oIJ.^^Bloou  RrppLY  OF  Uthbtjs  (^KelJy). 

The  ovarian  (»r  iiitrrniil  siirnnatie  arterv  is  n  bra  nth  of  tho  aorta  and 
enters  the  broad  lignincnt  tlirougli  tlu^  infundibulo-pelvic  lii^atiRnt.  On 
reaching  the  hiliini  nf  the  nvarv  it  breaks   uj>  into  a  number  ut  small 


inch<*s  which  enter  Ihc^  nrgnn,  wliile  its  mnln  stem  traverses  the  entire 
length  of  the  broad  ligament  and  makes  its  way  to  the  upper  portion  of 
the  margin  of  the  uterus,  where  it  amistomoses  with  the  ovarian  branch 
of  the  uterine  artery.  For  further  particulars  concerning  the  vascular 
Ruppl y  the  student  is  referred  to  the  comprehensive  monograplis  of  Freundj  VV^ 
Furabeuf,  and  Kownatski.  ''^V 

It  is  generally  stated  that  there  is  very  little  commimieation  between 
the  ves^ele  on  the  t^vo  sides  of  the  uterus,  but  the  experiments  of  Clark 
have  pt^itively  denionsl rated  t}iat  such  is  not  the  ease.  This  observer 
Icmnd   that   when  the  uterine  artery   on  one  side  was  injected   the  fluid 


Fio.  57. — LrMPHATica  or  Uterch  (Kully)- 


aped  from  the  opposite  uterine  artery  lie  fore  it  began  to  flow  from  the 
Veins,  thus  indicating  the  presence  of  numerous  arterial  anastomoses  in 
the  substance  of  the  uterus. 

The  veins  from  tiie  uterus  form  an  abundant  plexus  around  each  uter- 
ine arterv,  and  unite  to  form  the  uterine  vein  on  either  side,  which  then 
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empties  into  the  hypogastric  lein,  which  makes  its  way  into  the  internal 
iliHc.  The  bhjod  from  the  ovary  and  upper  part  of  the  broaii  ligament  is 
collected  by  a  numl^cr  of  veins,  which  form  a  large  plexus  within  the  broad 
ligament — -the  pamptfiifonn  plexujs— the  vessels  from  which  terminate  in 
the  ovarian  vein.  The  right  ovarian  vein  empties  into  the  vena  cava,  while 
the  left  empties  into  the  renal  vein. 

Lymphatics. — The  carefnl  work  of  Leopold,  Poirier,  Bmhns,  and  otheri 
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Fio.  58, — NEBVOtrs  Ganoua  of  Pregnant  Uterus  (Fraokenhauser), 
A,  plexua  uterinua  magnua;  B,  pleacus  hypoKnatricufl ;  C,  cervicaJ  gftnglion. 

has  given  us  a  fairly  definite  idea  of  the  lymphatic  system  of  the  nteriis* 
The  endometrium  is  ahunrlsintly  supplied  with  lymph  spaces,  hnt  possessea 
no  true  lympliatic  vesself*,  Imnirdiately  beneatl)  it  in  the  nuiscnlaris  a  few 
lymphatics  may  be  found,  which  become  Ijctter  defined  as  the  peritoneum 
is  approached,  and  form  an  abundant  lymphatic  plexus  just  beneath  it. 
which  is  especially  marked  on  the  posterior  or  intestinal  wall  of  the  uterns. 
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The  lymphatics  from  the  various  portions  of  tlie  uterus  are  connected 
with  sevem]  sets  of  glands — those  of  the  cervix  terminating  in  the  hypo- 
gsfitric  glands,  which  are  situated  in  the  spaces  between  the  external  iliac 
and  hypogastric  arteriest.  The  lympliatics  from  the  body  of  the  uterus  are 
distributed  to  two  groups  of  glands,  one  set  of  vessels  milking  tlieir  way  to 
the  hypo^stric  glands*  while  another  set,  after  joining  certain  lyiiiphatics 
from  the  ovarian  region,  temiinatc  in  the  lumbar  glands,  which  are  situated 
in  front  of  the  aortu  at  about  the  level  of  tlie  lower  portion  of  the  kidneys 
(see  Fi^r.  57). 

Innervation. — Tlie  nerve  supply  of  the  uterus  is  derived  partly  from 
tJio  eerehro-spinal,  but  ]>rinei pally  from  the  sympathetic  nervous  system. 
The  cerebro-spinal  system  is  represented  by  a  few  fibers  from  the  third 
and  fourth  sacral  nerves,  and  Herlizka  has  demonstrated  the  presence 
of  niedullated  nerve-fibers  in  the  utrriue  wall,  which  showed  free  endings 
between  the  muscle  bundles.  Herlf  aufl  (iawronsky  have  described  gan- 
glionic cells  in  the  muscularls,  and  the  latter  has  been  able  to  follow  isi>- 
latcd  nerve-fibers  into  the  epithelial  cells  of  the  endometrium. 

T\\e  greater  portion  of  the  nerve  HUfiply,  liowever,  is  derived  from  the 
sympathetic  system,  and  has  been  studied  particularly  by  Lee,  Franken- 
haeuser.  Rein,  and  Pissemski.  According  to  the  authors  first  mentioned, 
large  nerve-trunks  from  the  inter-iliac  plexus  pass  down  on  either  side  of 
the  rectura,  and,  following  the  course  of  the  utero-sacra!  ligaments,  termi- 
nate in  the  large  cervical  gangfion.  This  structure  was  first  discovered 
by  Lee;  it  lies  to  the  side  of  and  behind  the  cervix,  and  from  it  numerous 
'  fibers  make  their  way  to  the  uterus,  as  is  readily  seen  in  Fig,  hH.  Pissemski 
,  in  li'OS  made  extensive  invest igati cms  up<m  the  subject  based  upon  the 
ful  study  of  50  gpecimims.  lie  cnnclufled  that  the  cervical  ganglion 
Le€  and  Frankenhiiuser  does  not  exist  as  such,  but  tluit  a  large  plexus 
[can  be  found  on  either  side  of  the  cervix  which  he  designatetl  as  the  funda- 
mental plexus  of  the  uterus.  This  is  composed  of  bniuches  from  the  sec- 
I  ond,  third,  and  fourth  satral  nervi^s,  as  w«*ll  as  otliers  from  Ihe  hypo- 
^B  gastric  plexus  and  the  sympntht^tic.  Keitfrr  has  shown  that,  sruall  hut 
^■detinite  ganglia  are  present  in  the  course  of  the  nerves,  espeeially  where 
^■the  various  branches  cross  one  another. 

^^^  Development  of  the  Uterus. — It  is  universally  admitted  by  eiubryolo- 
^B^bts  that  both  the  tubes  and  the  uterus  are  derived  from   the  ^liilleriau 
duet^.    According  to  His,  the  first  signs  of  their  development  can  be  noted 
^m  in  Gmbr}'08  having  a  body  length  of  from   7  to  7.5  millimeters,  w^hen  a 
^B  thickening  may  be  noticed  in  the  ccehmiic  epithelium  on  tin?  outer  uuirgin 
^^  of  each  \Yolffian  body*     These  gradually  become  converted  into  two  epi- 
thelial ducts,  which  converge  and  eventually  lueet  together  in  the  middle 
line,  terminating  in  the  urogenital  sinus. 

The   ^rtillerian   ducts  reach   tlie   urogenital   sinus   in   embrv'os   having 

I       a  body  length  of  2.h  to  3.5  centimeters.     Their  up|»*T  ends  form  tlie  Fal- 

^ft  lopian  tubt^s,  while  their  lower  poitions  fusf  togetlier  to  form  thf*  uterus 

^™  and  vagina.     The  fusion  of  the  Miillerian   flmts  is  usually  completed  at 

aliciut  the  third  month,  though  the  point  at  which  the  ]>rocess  is  to  occur  is 

indicated  at  a  much  earlier  period  by  the  j>ot?itioTi  of  the  round  ligaments. 
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THE  FALLOPIAN  TUBES 


The  Fallopian  or  utiM'ine  liibt^s  are  nuin-  or  le^^ji  convoluted  muscular 
canals  which  extend  from  the  iitertne  cnrnua  to  llip  ovaries.  They  are 
covered  by  peritoneum  and  possess  a  lumen  lined  by  unirous  menilirane, 
Thev  represent  the  excretorv  duets  of  the  ovaries,  as  it  i.^  tli rough  them 
that  the  ova  gain  aeeeHS  to  tlie  uterine  eavity.  They  are  more  or  lees 
cylindrical  in  shape,  anrl  vary  from  8  to  14  centimeters  in  hnglli. 

For  eonvenienee  in  description,  each  tul>e  nuiy  be  divided  into  several 
parts — the  uterine  portion,  isthmus,  ampulla,  and  infundihtdum.  Tlie 
nterine  portion  is  inclurlecl  within  the  niuseular  wall  o(  the  uterus,  and 
ejiftends  from  the  comu  to  the  upper  angle  of  the  uterine  eavity.  Its  lumen 
is  go  Pmall  that  it  will  admit  only  the  finest  probe.  The  isthmifs  is  tlie  nar- 
row portion  (if  the  tidie  iuimeiliately  ndjoiuiu*:  tfie  uterus,  aud  trradually 
into  the  wider  iiiteral   portion  or  fuvpiffJa.     The   hifitttfJibnhim,  or 
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fimbriated  extreTnity*  is  the*  fiinnel-Blmpod  opening  of  tho  lateral  end  of 
tlie  tu\K\  the  niiirgiiis  of  which  pnAsent  a  rlontate  appearance  (see  Figs.  43 
to  45,  and  Fig.  03). 

The  tube  varies  eonsiderably  in  thieknesB,  the  narrowefit  portion  of  the 
iBthnms  measuring  fnvni  2  to  '^  millimeters,  and  the  widest  portion  of  the 
ampidia  froiji  5  to  8  oiiliimeterH  in  diameter, 

Witii  the  exee|>ti(in  of  iis  nterine  portion,  the  iuhe,  throiightmt  its 
entire  length,  is  included  within  the  upper  margin  of  the  broad  ligament; 
it  is  completely  siirronnded  hy  peritoneum  exeept  at  its  lower  portion,  cor- 
responding to  the  mesosalpinx.  The  timbriatrd  extremity  opi^ns  freely 
into  the  ahdominnl  cavity,  and  one  of  its  fiadiria:*— the  fimUrui  ovaruri — 

which  ir*  eonsiderat>ly 
longer  tlian  the  others, 
forms  a  sliallow  gutter 
which  extends  almost  or 
quite  to  the  ovary. 

Generally  speaking, 
the  musculature  of  the 
tul>e  is  arranged  in  two 
layers — an  iimer,  circu- 
lar, and  an  outer,  longi- 
tudinal  layer.  In  ita 
uterine  ]>ortimi  a  third 
layer,  lying  between  the 
circular  layer  and  the 
mucosa,  and  composed 
of  longitudinal  fillers, 
may  be  distinguishet!. 
In  the  lateral  portion 
of  the  tube  the  two  pri- 
nniry  layers  become  less 
marked,  and  in  the 
neighborhood  of  the 
fimbriated  extreniity  are  replaced  L^y  an  interlacing  network  of  muscle 
fibers.  The  writer  vr^%  the  first  to  call  attention  to  the  presence  of  the  inner 
longitudinal  layer  in  the  nterine  portion  of  the  tube,  and  his  observations 
have  tjeen  confirmed  bv  Ballantyne,  Mandl,  Grut^dew,  Heeklinghausen,  and 
Pick. 

The  hunen  of  the  tube  is  lined  with  a  niucoyg  membrane  whose  epithe- 
lium is  composed  of  a  single  layer  of  high,  columnar  cells,  which  rest  upon 
a  thin  basement  mendjrane  (Fig.  5D),  According  to  Scbatfer,  only  a  por- 
tion of  tlie  cells  are  ciliated.  These  are  arranged  in  discrete  patches,  while 
the  non-ciliated  cells  are  supposed  to  be  secretory.  There  is  no  sulunucosa, 
the  epithelium  lx*ing  separated  from  the  underlying  muscle  by  a  layer  of 
connective  tissue  of  varying  thickness. 

The  mucosa  is  arranged  in  folds  which  Ifrcconie  more  complicated  as  Ihe 
fimbriated  end  is  approached.  The  appearance  of  the  bimen  varies  accord- 
ing to  the  portion  of  the  tube  exandned.     In  the  nterine  portion  four  de- 
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FlO.  59,— Tubal  Mucosa.     X   280. 
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!a5s  are  Been,  wliirh  tngpthrr  mfike  a  figure  rosemblinfT  n  MalteBc  cross  J 
In  the  istltniif*  pcirtion  of  tlip  tuhr-  a  more  romp!iralod  oppeftrancp  ran  lie 
noted:  while  in  the  ampulla  the  himen  is  almost  fompletcly  occupied  by 
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FicM.  60-62, — StfcnoNB  TaROuus  Utekine,  Isthmic,  and  AMFtri«t4A.H  FotmoKs  of  Tubs. 
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the  arborescent  imifona.  which  upon  careful  examinaticm  is  seen  to  be  made 
njj  of  IViur  very  c<itji[jlt('jjjcil  trcr*lrke  folcls,    (  FijL^  <J!i) 

'VUv  stak'iiieiits  of  Hennig  mid  Hlaud-Sutton  that  the  tube  poBfl^sses 
glands  bave  since  b^?en  found  to  be  erroneous,  inasmuch  aa  the  structures, 
which  they  considered  a8  8ucli,  are  merely  depressions  between  folds  of  the 
inuco8Ji.  Tluir  iili^ente  was  eonclusively  dciium^tnited  by  Frommel,  who 
sliowed  tluit  i!h^  trljnidnlivr  jqipenruncr*  disapf>eiired  upon  markedly  dia- 
tending   tbe  ttda\   vvhcrj   the  f^rcalcr  piiit   of  its   lunien   became   perfectly 


FlQ*  63. — LoNorruoufAL  Folds  of  Tubal  Mucosa  (after  Sappey). 


emooth,  witli  four  arborescent  fokls  of  mucosa  arising  from  itsei  sides.  It 
is  interesting  to  note  that  Nature  not  infrequently  performs  a  similar 
experiment  in  cases  of  hydrosalpinx. 

The  current  produced  by  the  cilia  of  the  tube  is  directed  toward  the 
uterus,  as  Wiis  conelnsively  demonstrated  liy  the  experiments  of  Piiiner, 
.Jani.  and  Lorlc.  wbo  showed  that  foreign  bodies  injected  into  tiie  abdominal 
cavity  of  animals  made  their  way  into  the  tubes  and  were  gradually  car- 
ried down  into  the  uterus  and  thence  into  tbe  vagina. 


Fio.  64* — Tube  with  Accessort  Oatiitm, 


TW  tubes  are  nehly  supplied  witb  blood-vessels  and  lymphatics,  and 
)^  kttrr  •*)m«liiTies  become  so  dilated  as  to  fill  up  almost  entirely  certain 
\  q|  tbe  iiixieo^a. 

dh,  u  Richard  first  pointed  out,  the  tube  may  possess  a  sec- 

^MniM  extremity,  wliidi  is  known  as  an  accessory  ostium   (Fig, 

^  Jli^k.  ikA  iuEnHjuentty  small  tube-like  structures,  with  miniature 

I  ntioritifn^  are  found  projecting  from  the  exterior  of  the  tube. 


[?  a  rule,  theg^  are  rriere  f  uls-dc'Sftr,  but  tH-L-asUmMy  one  is  rnet  with  pos- 
ting a  lumeD  wliidi  comimiiiicato.^  with  Ihat  of  tjie  main  tulje.     Several 
cmses  of  extrauterine  pregaancy  have  been  reported  in  which  the  fertilized 
pTQiQ  had  been  arrt^ted  in  such  a  strn<"tnre. 

Similar  formations  are  frequent Iv  ol>served  upon  the  anterior  surface 

the  mesosalpinx,  but  have  no  conneetton  with   the  tuhe.     Thuy    have 

en   studied   more  particularly   by   Kos^niann,   who   designated   them    m 

ccemory  tubes.    They  are  probably  derived  from  aberrant  portions  of  the 

Jomic  epithelium. 

In  very  exceptional  instances  there  may  he  two  tubes  on  one  sidi%  Bab 
aving  reported  two  cases  of  his  own,  together  with  live  others  collected 
from  the  literature. 

DivrrtiruJa  may  occasionally  extend  from  the  lumen  of  the  tube  for 
variable  distance  into  it«  muscular  wall,  and  reach  ahiinst  to  its  peritoneal 
[>vering.  Such  structures  were  first  described  by  Landau  and  Kheinstein 
tid  myself.  The  suggestion  that  they  might  phiy  a  part  in  the  production 
)tt  tubal  pregmincy  wouhl  seem  plauBible,  inasmuch  as  a  ferfilizt^d  ovum, 
rhieh  might  chance  to  make  its  way  into  sucli  a  diverticulum,  woidd  he 
rrested  at  '\\3  tip  and  there  develop,  if  puitalile  conditions  existed.  Similar 
tructures  have  also  been  described  by  Hcnrc^tin  and  (lOcbeL 

In  rare  instances  the  nmin  canal  of  the  tube  may  branch,  and  two  or 
^ven  three  hiniina  may  be  seen  in  sect  inns.  After  extending  for  a  certain 
listancc,  more  or  less  parallel  to  the  main  lumen,  they  usually  rejoin  it. 
It  should  always  be  home  in  mind  tliat  such  appearances  are  usually  due 
hIo  tlie  fact  that  tw<i  or  uiore  twists  or  hendn  of  tlie  tid^e  have  been  included 
^Kn  one  section;  althouj^li  in  several  instances,  by  the  use  of  the  serial 
^kethod^  1  have  been  able  to  demonstrate  that  more  than  one  lurnen  really 
^^fxisted. 

In  the  new-born  child  the  tubes  are  markedly  convoluted,  and  pre- 
eeot  a  corkscrew-like  appearance,  as  shown  in  Fig.  42,  This  gradunlly  dis- 
Qppears  with  age,  but  occasioually  t!ie  foetal  condition  persists  and  uniy  play 
a  not  unimportant  part  in  the  production  of  sterility  and  tubal  disease,  as 
was  first  pointed  out  by  Freund  and  Schoher, 
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General  Anatomy, — The  ovaries  are  two  flattened ,  more  or  less  almond- 
shaped  organs,  whose  chief  function  is  the  development  and  extrusion  of 
ova.  They  vary  eonsiderably  in  size,  and  during  the  ehildhearing  period 
measure  from  2,5  to  5  eentimeterB  in  leno^th,  1.5  to  3  centinn^ters  in 
breadth,  and  O.B  to  1.5  centimeters  in  thieknesg  {see  Fig;  45),  After  the 
menopause  they  diminish  markedly  in  size,  and  in  old  women  are  often 
scarcely  larger  than  peas. 

Normally,  the  ovaries  are  situated  in  the  upper  part  of  the  pelvic 
cavity,  one  surface  of  each  ovarv^  resting  in  a  slight  depression  in  the  upper 
portion  of  tlie  inner  surface  of  the  obturator  muscle — the  fossa  ovamza  of 
Waldeyer.  With  the  woman  standing,  the  long  axes  of  the  ovaries  occupy 
an  ahnost  vertical  position,  which  becomes  hori^oDtal  when  she  h  on  her 
hack.  Their  situation,  however,  is  subject  to  marked  variations,  and  it  is 
raro  to  find  both  ovaries  at  exactly  the  same  level. 

Fjich  ovary  presents  for  examination  two  surfaces,  two  margins,  and 
two  poles.  The  surface  which  is  m  contact  with  the  ovarian  fo.^sa  is  called 
Abe  hiteraK  and  the  one  <lirccted  toward  the  uterus  is  known  as  the  median 
anrtac^  The  margin  which  is  attached  to  tlie  mcsovarinm  is  more  or  less 
atwi^t.  and  is  designated  as  the  hilutn,  while  the  free  margin  is  markedly 
igMfil  ami  is  dirindcd  hnckward  and  inward  toward  the  rectum.  The 
iMsili*^  of  the  ovary  are  termed  the  upper  and  lower,  or  tubal  and 
lufifeia  poles  rf*spc<'tive1y.  h 

•jW  ttvary  is  attached  to  the  broad  ligament  by  the  tfieMn'oritnit,  wliich™ 
yfff^  the  posterior  leaf  of  that  structure.     The  ovarian  figament  extends 
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ffivm  the  lateral  and  posterior  portion  of  the  uterus,  just  beneath  the  tubaF 
in^rtion.  to  the  uterine  or  lower  pole  of  the  nvarv.  h  is  u^^ually  several 
crntimeters  long  and  3  to  4  milHnieters  in  diameter.  It  is  covered  by  peri- 
t(>ti</iini,  and  is  rnitde  up  of  njusc^le  iind  t'onnei-tive-t issue  llhers,  wfueh  are 
t-*»ntinuous  with  tho&e  of  the  uterus.  Tfie  infundibuiH-pelvlv  or  suspensory 
lif^ameni  of  the  ovary  extends  from  its  upper  or  tubal  pole  to  the  pelvic 
wall.  It  represents  the  portion  of  the  upper  margin  of  the  broad  li^'ament 
which  is  not  oecupied  by  the  tube,  and  through  it  the  ovarian  vessel j?  gain 
access  to  the  broad  ligament. 

For  the  most  part  the  ovary  projects  freely  into  the  abdominal  cavity, 
and  is  not  covered  by  peritoneum  except  near  its  hilum,  where  a  narrow 
band  may  be  observed  which  h  continumis  with  the  peritoneum  eovering 
the  mesosalpicLx.  It  follows,  therefore,  that  over  its  lower  portion  only 
can  be  noted  the  glistening  appjcarance  characteristic  of  perit<meum,  while 
the  greater  jmrt  of  its  surface  is  of  a  dull  white  color  and  looks  moist 
This  distinction  was  discovered  by  Farre,  but  its  im|Kjrtance  was  Jirst  em- 
phasized  by  Waldeyer  (Fig.  71),  who 
ghow^ed  that  the  ovary  above  the  peri- 
toneal line  was  covered  by  cuboidal  epi- 
belium. 

In  many  of  the  lower  animals  the 
bTary  does  not  project  freely  into  the  ah- 
iomlnal  cavity,  but  is  more  or  less  com- 
pletely inclosed  in  a  peritoneal  sac,  into 
rhich  opens  the  fimbriated  end  of  the 
iibe.  In  the  cow,  dog,  and  cat  there  is 
fiore  or  less  free  comnnmication  between 
be  former  and  the  peritoneal  cavity. 
The  exterior  of  the  ovary  varies  in 
'appearance  according  to  the  age  of  the 
sdividiial.  In  young  wou^tn  the  <>r;:an 
Eiresents  a  smooth,  dull  white  surface, 
[iiigh  which  glisten  a  number  of  small, 
vesieles — the  Graafian  follicles.  As 
be  woman  grows  older  it  tak*'s  on  a  more 
:)rrugated  appearance,  which  in  the  aged 
say  tjecome  so  marked  as  to  be  suggestive 
the  convolutions  of  the  brain. 
The  general  structure  of  the  ovary 
in  I)e8t  be  studied  in  cross-sections,  w^hen 
lie  organ  is  seen  to  be  made  up  of  two 
^rtions:  the  cortex  and  medulla,  or  zona 
irenchymatosa  and  zona  vaseuhisa.  Tlir 
liHex  or  outer  layer  varjpp  in   thrrkness 

irdifig  to  the  age  of  the  individual,  becoming  thinner  with  advancing 
In  this  layer  the  ova  and  Graafian  folHelcs  are  t^ituated.    It  h  coin- 
of  spindle-shaped  eonnective-t issue  cells,  through  which  are  scatten^d 
pritnordjal  and  Graafian  follicles  in  various  stages  of  development,  which 
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become  less  numerous  a 8  the  wuinan  grows  older.    The  rno&t  external  po] 
tion  vf  the  eorlex  j^re^enti^  a  dull  wliitish  appearance,  and  18  designated 
the  aibtujinea,  though  it  in  nut  aimliSLrnaji  witti  the  siitiilarlv  named  stru( 
ture  in  the  testicle;  on  its?  surface  is  a  single  layer  of  euhoidal  epitheli 
— tlie  ovarian  epithelium  of  Waldeycr. 

The  medulhi  or  central  portion  of  the  ovary  is  composed  of  loose  co] 
nective  tissue,  which  h  eontiruious  with  that  of  the  nicsovarium.  It  coi 
tains  large  nuuibers  of  biood-veissels,  both  arteries  and  veins;  and,  accord 
ing  to  His,  Kollicker,  and  Houget,  a  considerable  number  of  non-striat< 
niusele-Hhers,  whose  presence  caused  the  last-named  observer  to  class  H 
among  the  erectile  tissues.  Tlie  arrangement  of  the  blood-vessels  has  been 
studied  exhaustively  by  Clark,  to  whose  adnurable  monograph  we  woi 
refer  those  interested  in  the  subject. 

In  the  neighborhood  of  the  hilum  one  occasionally  observes  short  ducts 
or  tubes,  which  are  lined  by  a  single  layer  of  euhinnmr  epithelium*  Their 
significance  is  not  clear,  and  it  is  n^>t  known  whether  they  represent  rem- 
nants of  the  rete  ovarii  or  of  the  Wolliian  bodies. 

In  the  human  fa^tus  collections  of  epithelial  cells  are  frequently 
served  in  the  neighborjiood  of  the  hilum.  wliich  are  arranged  in  mai 
or  strands  sbarj>ly  marked  otT  from  the  surrounding  stroma.  These  aru 
the  medullary  cords  (Markstriinge)  of  Kollicker,  who  believed  that  they 
represented  portions  of  the  Wolfhan  body  which  had  become  included  within 
the  ovary.  The  investigations  of  CV>ert,  Winiwarter,  and  others  show, 
however,  that  such  it?  not  the  case,  but  tliat  they  represent  the  remains  of 
the  first  proliferation  of  the  germinal  epithelium,  and  are  analogous  to  the 
seminiferous  tubules  of  the  testicle.  In  early  embryos  the  knver  extremitiei 
of  the  medullary  cords  develop  lumina  which  eventually  communicate  with 
the  tubuh^s  of  the  epoophoron  {rete  ovarii)  {Fig.  fit>).  In  the  female  this 
is  only  a  transient  phenomenon,  and  usually  disappears  before  birth;  whrlo 
it  persists  in  the  male  and  affords  a  satisfactory  explanation  for  the  em* 
ployment  of  the  Woltlian  ducts  as  cfTerent  channels  for  the  testicles.  On 
the  other  hand,  the  medullary  cords  are  persistent  and  elmracterislic  struc- 
tures  in  many  of  the  lower  animals. 

Moreover,  in  many  of  the  lower  animals  the  medulla  of  the  ovary  is 
occupied  to  a  variable  extent  by  masses  of  characteristic  epithelioid  cells, 
somewhat  resembling  those  making  up  tlie  corpus  luteum.  Limon  in  1901 
called  attention  to  their  existence,  ami  his  lindiugs  were  confirmed  by 
fiouin,  Aime,  and  others.  The  origin  of  the  cells  is  not  eh:'ar,  but,  as  they 
are  supposed  to  take  part  in  the  formation  of  the  internal  secretion,  they 
are  sometimes  designated  as  the  interstitial  gland  of  the  ovary.  The 
researches  of  L.  Fraenkel  and  A,  SchadTer  show  that  sncli  structures  are 
not  jirescnt  in  the  adult  human  ovary,  and  are  not  constant  in  the  lower 
aninuds^  being  present  in  certain  species,  but  absent  in  others  which  are 
closely  related.  This  being  tlie  case,  it  is  evident  that  the  "interstitial 
ghiud"  is  not  essential  to  the  production  of  tlie  internal  secretion  of  the 
maries. 

The  nerves  of  the  ovary  are  derived  in  great  part  from  the  sympathetic 
nUxus  wliich  accompanies  the  ovarian  artery,  while  a  few  are  derived  from 
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RepTexSe  eurroumling  the  ovarian  braneh  of  tlio  uterine  artery.  Their 
lliu^r  aiifltutiiy,  alter  thcv  enter  the  ovyrv,  lias  l>een  8tadied  by  numerous 
ivestigators,  amung  wham  may  be  ineiitioned  Von  lierif,  Gawronsky, 
tancU,  Winterhalter,  and  Vallet.  Tlie  eoiist^nfius  of  these  re.^ean  lies  shows 
bat  the  ovary  is  very  riehly  supplied  with  non-niedullaled  nerve- rit)LT§, 
thich  for  the  most  part  aeeoiiipany  the  blood-vessel 8,  and  are  merely  vas- 
ilar  nerves;  whereas  a  few  form  wreatlia  around  the  foliieles  and  give  otf 
naiiy  minute  branches,  which  have  been  traced  up  to,  but  not  through,  the 
nembrana  granulosa. 

EJizabetli    Winterhalter  has  descrilM?d  a  eollection   of  ganglionic   cells 

the  medulla  of  the  ovary  whicli  she  designates  as  the  ovarian  gonglion, 

She  believes  that  tljese  cells  play  an  important  part  in  the  production  of 

aenstTuation.  although   the   majority    of    investigattirs   do   not    share  her 

riews. 

Accessory  Ovaries. — Waldeyer,  in  I87t),  directed  attention  to  the  oc- 

aslonal  presence  of  accessory  bo<lies  winch  aiT  sometimes  found  on  the 

Sgainent  in  the  neighborhood  of  the  main  ovary.     Tliese  structures 

lly  i?malh  althougti  in  rare  instances  they  may  attain  a  runsider- 

|ble  size,     Oecagionally   they   result   from   faulty  deveh»pnu^nt*   but  nu^re 

jucntly  are  to  be  attributed  to  inflammatory  changes  oeeurring  during 

life,  as  a  consequence  of  whicli  small  pf^rtions  of  t!ie  ovary  have 

m?n  cut  of?  from  tlje  body  of  tfie  organ.     The  subject  has  been  considered 

in  detail  by  Engstrom,  Thumin,  iSeitz,  and  Chiari.  and  cases  hiive  been 

iescrihed  in  which  tliere  was  found  a  typical  third  ovary  conneclLMi  with 

le  uterus  by  a  separate  tube. 

Transplantation  of  Ovaries. — Experimental  studies  undertaken  by  (Jri- 
irietT,  Knauer.  ^[jirsiiall,  and  others  have  shown  that  ihe  (varies  of  ani- 
'tnaU  and  women  may  he  excised  from  their  original  position  and  triins- 
planted  to  other  portions  of  the  bnly,  or  even  into  other  aninuils  of  the 

Pmie  species,  and  that  in  their  new  situation  tliey  can  establish   vascular 
mneetions   and   continue   their   fonetiooal    activity.      IVegnancy   has   re- 
?atedly  followed  such   operations  in   animals,   and    Morris   states   it  has 
ren  occurred  in  women.     For  full  literature  upon  the  suijject  up  to  1VK>8 
le  reader  is  referred  to  the  article  of  F.  11.  Martin. 
Internal  Secretion. — From  the  time  that  Bro\vn'Se<purrd  puhlislied  his 
^^^tudies  upon  the  internal  secretion  of  the  testicli-s,  it   has  licrn  nu^re  or 
H|les8   generally   believed   that   the   ovaries   likewise   elaborate   a   somewluit 
^^nalogoug  product,  winch  plays  an  important  part  in  the  female  economy. 
Indeed,   the  work  of    Knauer,    Mandl,   Biirgcr,  and  cdhers   indteates  that 
^ftAliiti  secretion   is  directly   concerned   in   maintaining   the   integrity  of  the 
^nther  generative  organs;  imismiKh  as  they  have  shown  that  atrophy  of  tlie 
^Bliterus  and  vagina  rapidly  follows  the  removal  of  the  ovaries,  wliereas  this 
does  not  occur  when  they   are  reumvcd   from  their  normal   position  and 
transplanted    to   other   portions   of    the    body.      They    therefore   conclude 
that  in  such  cases  the  absence  of  atropliy  must  be  attributed  to  the  action 
l_of  the  internal  secretion  of  the  transplanted  ovaries,  since  all  nerve  con- 
nections were  severed  at  the  time  of  oj aeration. 

Frankel  in  1903,  and  again  in  llMti,  as  the  result  of  ingenious  experi- 
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nieBts  iind  clinical  work,  slated  tlint  the  internftl  (secretion  is  elaborated  rn 
the  corpus  luttum  ;  lliongji  lug  tHicliitigs  liave  iint  oliliiiiicd  univerjial   ar* 
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(jl{  elaboration,     but,     as    tbif 

structure  is  lacking  in  hu- 
man ovaries,  .«uch  a  FUpptv 
sition  is  untenable  at  icagt 
BO  far  as  women  are  con- 
cerned. Upon  thence  ideas  is 
baeed  the  therapeutic  appli- 
cation of  tahktB  composed 
of  desiccated  tissue  from  the 
entire  ovary  or  solely  from 
the  corrnis  luteunL 

Development      of      the 
Ovary. — An    accurate    idea 
of  the  structure  of  the  ovary 
^Q£  con  be  gained  only  through 

the  study  of  it^s  develop- 
ment. To  Waldeyer  we  are 
inde[)ted    for   much   of   our 


Fio.  66.— SErrtoN  THuoroH  Wolffian  Bobt  an©  Be-  knowledge    concerning    the 
oiNNiNO  Ovary  AND  Mt)LL£fti AN  DccT  (Wtildeyer)*    subject,     though     imjiortant 

^  ^^^'  preliminarv  work  had  been 

il.H^..  abdominal  w&ll:  (?. JB^gprniinftl  epithelium;  Af.D.,    i   „^  i      \r' i      i-  i    j\a'- 

be«inninRMttUeria,;du<-.r0..berinDinBOvao-;  P.O.:  ^^™^  ^^  Valentin  and    Pflu- 

primordiftl  ova;  IV .B.,  Wolffian  t^idy.  gcr* 

In  1870  Waldeyer  pub- 
lighed  his  monograph  upon  the  Ovary  and  Ovum  (Eierstock  und  Ei),  which 
was  based  in  great  part  upon  the  erabryolog>*  of  the  chicken.  He  found 
tliat  by  the  fourth  day  of  development  the  cielomic  epithelium  covering  the 
inner  surface  of  the  Wolffian 
l)ody  is  dilTerentiated  from  the 
surrounding  tissue,  its  cells  be- 
coming larger  and  more  cu- 
boid al  in  stiape,  ami  souse  of 
theiu  assuming  a  coiisid*'ral)le 
size.  Within  a  short  tiuie  the 
epithelium  proliferates  bt  such 
an  extent  as  to  form  a  distinct 
elevation,  which  indicates  the 
situation  of  the  future  ovary 
(Fig.  Gfi),  This  epithelium 
Waldeyer  designated  as  fjermi- 
ipil  epithelinm    and  the  large, 

clear  cells  found  within  it  as  primodrial  ova.  As  the  proliferation  continues, 
a  luass  of  cells  is  formed  consisting  of  large  primordial  ova  and  smaller 
epithelial  cells.    By  the  upward  growth  of  the  connective  tissue  and  l)!ood- 
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Fia,  67.— Sbx  Gland  of  Pio  EarBHTO,  1.2  CM. 
LONO  (Skrobansky). 
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•IR  ffoin  th^  Wolffian  body,  tlic  epithrllal  ntfis^es  liocomo  flivi<lt*rl  Into 
tiinlb'r  pfir(ion?^,  (lie  Fo-ealk^tl  e>;j^-ni"s*6  ur  FJliitrer's  tul>is.  wliich  in  turn 
Dme  broken  up  into  i=inialler  and  smaller  niasFes,  until  eventually  isolatod 
rijnordial  ova  are  fonnd,  wbioh  are  sur- 
funded  by  a  single  layer  of  more  ur  less 

Inltened  epithelium.   These  represent  the  ^"^^©^^ • — —  1. 

[primordial  follicles. 

Waldejer  in  1901,  however,  stated  that 

^Wfl!?  not  so  simple  as  he  had  /^O  CT/ 

lievedj  and  the  work  of  Nagel,  ^^    '^^ 
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fm.  6iv— C'oHTfcx  OF  Pig  EuBiiVO,  bwiwing  Gicr- 

MINjII.     EPITK£l,Hm.     Pn.OuKHfi     TdBES     WITH 

OocTTt*   ts    Various   SrAOca    or    Develop- 
(Skrobanaky). 


Fro.  69. — DiAORAM  hhowino  Forma- 

TitiN  OF  Ovary   {Winiw^trtiT). 
1,  germituil  epithelium ;  2,  germ  tube: 

'd,  medullary   cord;  4,  rete  Qvarii; 

5,  epoophoron. 


^endeler,  Winiwarter,  Skrohansky,  and  'MeTlroy  clearly  showi?  that  in  the 

igher  animals,  at  least,  the  process  of  developrrient  h  quite  different. 

In  either  sex,  the  first  trace  of  the  sexual  glands  is  found  in  a  thicken- 

jt>f  the  epithelium  on  the  inner  marf-iee  of  the  Wolffian  body.     These 

litive  sex  cells  rapidly  proliferate  and  give  rise  to  a  distinct  elevation. 

rhich  is  made  up  of  closely  packed  undifferentiated  epithelial  cells  and 

?€Ted  by  a  single  layer  of  cuboidal  cells  arranged  perpendicularly  to  the 
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FlO.  70»"^5BCnON  THROUGH  THR  OVAHT  OF  A  PlO 

(7.£.i  cerminal  cpithelmm:  S.,  utrumn  of  Wolffian  U>dy\ 


siiivi'nvv  of  the  mass.  The  latter  correspond  to  tlie  future  ovarian  epithe- 
lium ami  take  no  part  in  lire  formatinn  of  ova  and  iollicles  (Fig.  07). 
^^  Tiw  t-elLs  of  Lhe  pnmilive  8ex  glaiKl  projiferatt!  rapidly  and  invade  the 
^fcnderlying  stroma  of  the  Wolliian  body,  so  that  a  cortical  and  medallaij 
^Bortion  can  be  distinguished  at  an  early  period.  The  epithelial  cells  s^wa 
^f  become   broken  tip  into  ir- 

— -^=t>--^....^...:.^s?faajOC^^  regidar  iimsi?es   by   the  up- 

growth of  conned  ive  tissue 
and  liave  little  or  no  eon- 
ncction  with  the  surface  epi- 
thelium.    The    most   deeply 
lying  cells   do  not  become 
diiferentiated,    but    extend 
downward  as  the  itiedullary 
eordsJ,   The  more  eu|>erfieial 
cells,   however,   continue  to 
proliferate,  and  soon  show  signs  of  differentiation,  which  progresses  from 
helow*  upward.     Many  retain  their  original  appearance,  while  in  others  lhe 
nucleus  heeomes  larger  and  ckarer,  and  ltd  chromatin  arranged  in  a  differ- 
ent manner.    These  latter  cells  are  the  oogonia,  from  which  tlie  ova  are  to 
developed. 

After  a  certain  period  the  oogonia  cease  proliferating,  when  the  result- 
ing cells  become  largiT,  and  their  chromatin  undergoes  a  series  of  coin- 
licated  changes,  whicli  eventually  lead  to  the  formation  of  the  reticulated 
icleus  of  the  primordial  ovum  or  ooe}le  of  the  first  order  (Fig,  08),  By 
fh^  <.i>ntinued  growth  of  connective  tissue  the  masses  of  oocytes  and  undif- 
ferentiated cpitlielial  cells  become  stdl  further  broken  up»  so  that  eventually 
each  oocvie  is  surrounded  by  a  single  layer  of  flattened  cells,  thus  giving 
rise  to  a  primordial  follicle, 

lliat  then:  is  no  essential  difference  between  the  differentiated  and 
mulitTrn-ntiHled  cells  is  sliown  by  tlie  fact  tluit  the  cells  of  tlie  medullary 
i'onh  wliich  are  of  the  latttT  variety,  may  dt  veIo|»  iulo  typical  omytes; 
i\\m\  however,  do  not  give  rise  to  primordial  follicles,  hul  degenerate  in 
sxUl  It  would  thus  appear  that  lhe  priTm»nlia!  tiva  or  fwicytes  clo  not  de- 
u'\op  from  the  surface  epit!iclium,  but  ralher  from  the  undifferentiated 
iflli)  of  the  priuiitive  sexual  ghir^ds. 

'flu*  process  has  been  observrd  in  rabbits,  pigs,  and  fmrnan  beings  by 
J  ftcenl  invest  i  gal  org.  For  full  information  the  student  is  referred  to 
^lorUof  Wahleyer,  Winiwarter,  Skrobausky,  and    Mellroy. 

Tiw  ovarv,  therefore,  in   its   carlii'st  stages,  consists  of  two  layers,  a 

-^  Uyct  of  germinal    epithelium    covering   an   underlying   connect ivc 

,^iy^g  70).    In  huuuin  beings  the  formation  of  oocytes  ceases  Ix^fore 

-V  %itm  e*'"^^  **^  ^'*^  lower  animals,  especially  in  the  bat,  the  process 

-l:!iQi»tljn>uglinut  life, 

ti^  the  greater  part  of  the  ovary  consists  of  the  cortex,  which  is 

'  daftoly  paeki'd  primordial  follicles,  which  are  separated  from 

_^^^y,  wty  thin  bands  of  connective  tissue,  although  occasionally 

^.^^'^(ftUic'les  may  bo  in  direct  contact  (Figs.  71  and  72).     At 
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lis  period  the  surface  of  the  ovary  is  cdvered  by  a  single  layer  of  cuboidal 
filhelium  which  shows  no  signs  of  proliferation. 
All  authorities  agree  that  the  oocytes  or  primordial  ova  arc  derived  from 
germinal  or  sexual  epithelium^  but  there  Is  still  considerable  discussion 
to  the  origin  of  the  epithelium  surroumling  tht'in.     According  to  Wai- 
ver and  the  majority  of  other  observers,  the  fQUieular  epiihetium  is  de- 
|ved  from  the  cells  of  the  germinal  epithelinm,  whieh  has  not  been  con- 
Bfted  into  oocytes.     Kollicker,  on  the  other  hand,  believed   that  it  origi- 
Ited  from  the  epithelium  of  the  WolHian  bodies,  nod  tliat  the  medullary 
^rds  in  the  adult  ovnry  represented  portions  of  tlie  Woftlian  IkkIv  which 
tre  not  utilised  in  this  way.     Fonlis,  in  1878,  stated  that  the  so-called 
^Uicular  epithelium  was  derived  from  the  cnrmcctive  tissue  of  the  ovary, 


Flu.  71- — OvAJtY  OF  Nkw-horn  Gihl.     X   22. 
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d  the  more  recent  studies  of  Wendeler  and  Clark  would  seem  to  confirm 
g  view.     Clark  bases  his  conclusioos  upon  his  obscrviition  that  tlie  cells 
rrounding   the   primordial    follicles   are   spindle-shaped    and    differ   but 
in  appearance  from  the  adjacent  stroma  cells;  and  more  especially 
upon  the  fact  that  in  tlie  earlier  stages  of  the  ovary  many  of  the  oocytes 
are  not  surrounded  by  epithelium  at  all^  but  are  in  direct  contact  with  the 
rronndmg  connective  tissue. 

Waldeyer's  view,  however^  has  obtained  almost  universal  acceptance, 
id  IB  placed  beyond  all  reasonable  doubt  by  the  work  of  Winiwarter  and 
McIIroy.  so  that  it  would  seem  advisable  to  dismiss  P'oulis's  theory  as 
untenable^ 

In  rare  instances  the  surface  epithelium  of  the  ovary  may  be  ciliated, 
d  now  and  again,  as  has  been  pointed  out  by  Von  Velits  and  myself, 
fcilUcular  epithelium  mav  likewise  be  found  to  possess  cilia.     These 
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observations,  in  spite  of  their  rarity,  speak  strongly  against  the  oonnectiTfr* 
i  i.ssur  or{n;iii  of  the  foUiruliir  trils. 

Microscopic  Stmcture  of  Ovary.— Fruna  the  first  stages  of  its  develop- 
ment until  after  the  menopause  the  ovarv  ie  undergoing  constant  diange. 
According  to  Waldeyor,  each  ovary  at  birth  contains  at  least  lUO^OOO 
oocytes,  the  majority  of  wlifeh  disappear  l)efore  the  age  of  ptil>erty ;  so  that 
at  tiiiit  time  only  30,IK)0  to  4n,0(H)  remain.  The  changes  concerned  in  their 
disappearance  will  be  considered  more  fully  when  we  consider  the  corpus 
luteum. 

Before  taking  up  the  eooBidrnition  i>f  tlir  evnhitirm  nt  tin*  Tftaii^n" 
follicle,  it  may  be  well  ft»  rocntinu  c(*rtain  liistorical  points  in  connection 


Fio,  72- — Ovary  at  Bibth,  HHowiwa  pRtMoRDtAL  FoLurt^iMi,     X  300. 

with  it.  The  (iraafian  fullick*  ^va^^  lirst  described  in  1(17*^  by  I>e  Graaf,  a 
pliyhician  of  I)elft»  who  not  only  observed  the  vcsich's,  but  demonstrated 
the  presence  of  ova  in  the  tubLS  of  rabbits.  The  human  ovum  was  first 
recognized  by  Von  Baer  in  1827,  its  nucleus  or  genninal  vesicle  by  Purkyn© 
in  1830,  and  its  nucleolus  or  germinal  spot  a  few  years  later  by  Wagner. 

In  ]8fH  Bovcri  pointed  out  that  the  nomenclature  usually  employed 
in  connection  with  the  specific  cells  of  the  ovai^  was  faulty.  He  con- 
tended that  the  terms  ovum  and  egg  are  synonymous,  and  should  therefor© 
be  restricted  to  cells  Avhich  are  ready  for  fertili:5ation.  As  this  is  the  case 
only  after  the  completion  of  maturation  and  Ihe  casting  otf  of  tb*'  polar 
bcjdies,  he  suggested  that  oilier  terms  be  employed  prior  to  that  period. 
Accordingly,  he  designated  the  cells  dtiring  the  stage  of  division  as  oogonia. 
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fvm  then  until  maturation  U^gins  as  oocytes  of  the  first  order,  after  thf 
format  ion  of  I  lie  (Irst  j>olar  Unly  as  oocytes  of  tlie  eecoml  order,  and  as 
mm  or  ovia  only  after  the  format  ion  of  the  8t;*Hjnd  polar  Iwidy, 

In  the  young  child  tlie  greater  [Mirtjfin  of  tlm  ovary  is  composed  of  the 
ortex»  which  is  llUcd  with  hirs^c  nurnlHTs  of  cl<>sely  pm^kcd  primordial 
olitek^,  thoB€  ncan?st  the  central  portion  of  the  ovary  showing  the  most 
nlvaiMX'd  stjiges  of  development.  As  was  mentioned  above,  tlie  majority" 
df»t^troyed  before  the  time  of  piibt^rty,  ami  Stevens  has  given  an  ex- 
ive  tie<*ount  of  the  prnc^ess. 
In  Toun^  women  the  cortex  contains  larcje  numbers  i>f  primordial  folli- 
^')»a rated  by  thicker  or  thiTHier  humls  of  coiintrlive  tissue,  which  is 
lade  up  of  cells  witfi  Bpindle-shafjed  or  oval  nuelei.  Each  primordial 
olHcle  consists  of  an  ofKVte  and  it^  surrounding'  cpitheliunL  The  oocyte 
a  single  cell,  more  or  less  round  in  t^hape,  with  a  ch^ar  protoplasm  and 
toleraibly  lar«?e  nuclrns  occupying  Ma  central  |wrrtion.  The  nucleus  pre- 
BOtfl  a  marked  reticulated  network  and  at  one  point  a  well-defined  nucleo- 
«s  well  *if?  numerous  accessory  nut  leidi,  wliich  are  formed  at  the  inter- 
ections  uf  the  nuclear  thread-work. 

According  to  Nagcl,  the  mn-vte  remains  constant  in  size  from  birth  until 
he  trHnsformatron  of  tin*  prinmrdial  into  the  typical  Uraalhin  follicle, 
matter  at  what  jK»ric»d  of  life  tliis  ehan^iie  may  m^cur.  These  oocytes 
licnsure  from  48  to  (il>  microns,  and  their  nuclei  from  *2i)  to  32  microns 
diameter.  The  primordial  ovum,  or  oocyte  of  tlie  first  order,  is  sur- 
pundod  by  a  eingle  layer  of  small,  sfundle-shapcd  epithelial  cells,  which 
somewhat  shar[>ly  differentiated  from  the  si  ill  smaller  spindle-shaped 
Js  of  the  surrounding  stroma  (Fig,  73). 
Occasionally  a  primordial  ovnm  may  contain  two  nuclei  or  germinal 
licles^  a9  has  been  shown  by  Xagel,  Klein,  von  P'ranque,  and  others. 
kgiin,  occasionallv  two  and  sometimes  three  distinct  ova  may  be  found  in 
single  primordial  follicle, 
ad  it  is  from  such  struc- 
tnTe»  that  multiple  pregnan- 
cies were  formerly  supj^osed 
to  develop. 

When,  nndcr  the  influ- 
ence of  factors  with  which 
we  are  as  yet  unacquainte^i, 
tht*  primordial  follicle  begins 
to  di'Velop,  we  notice  in  tin 
first  place  that  its  epithelium 
becomes  converted  into  a  sin- 
pie  liyer  of  cuboidal  cells 
(Fig.  73),  Xucb-ar  fi^nires 
soon  make  their  apjicaranee, 

and  the  cells  l^gin  to  proliferate  rapidh%  so  that  in  a  very  short  time  the 
o\nim  becomes  surrounded  by  a  numlier  of  layers  of  epithelial  cells.  Certain 
of  these  cells  undergo  degeneration,  and  vacuolated  areas  are  not  infre- 
quently oliserved  lietween  them.    This  process  continues  until  a  considerable 
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Fig.  73. — Ovary  of  Yoitnc  mhowino  Pri- 

MORIIfAL    FotUCLKS   ON    ].'  ^Nl»    FoLLICLE 

/U»T  BBOIKNINO  TO   DEVSLUI'  tiN   RlOHT.       X    210. 


A 


70 


THE  FEMALE  ORGAKR  OF  GENERATION 


portion  of  the  follicle  h  filled  with  fluid,  which  is  formed  partly  by  tto 
flegerieralion  of  the  follicular  cells  and  partly  by  transudatioD  from  gur- 
rouiiding  vessel t^. 

Coincident    with    the   development   of    the    fliiid,   the   so-called    liquor 
foUicnJi,  the  ovum  becomes  pushed 


to  one  side  of  the  follicle,  where  it 
is  surnuiiiiled  In-  a  niflsg  of  eidls — 
the   dhfus    tnnlifferits   or   rnmuliifi 


Fta*  74* — Dev 45 LOPING  Follicle. 
X  210, 


Fto,  75. — DfcVBLOPiNO  Follicle* 

X  2ia 
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oophonta — while  Ihe  rest  of  the  ejiitheliurn  is  arranged  in  a  nninljer  of  layer 
around  tlie  interior  of  the  follicle^  and  is  known  as^  the  membranu  grant 
lorn  (Fig.  T(JK 

While  tfieg(^  elianges  are  taking  place,  the  ovum  itself  bei^omes  large 
iniporl;int  ehanges  take  place  in  its  nucleus  preparalory  to  the  formatioi! 
of  Oie  iirst  polar  hudy»  yolk  granules  or  deutojjlas^m  are  deposited   in  it 
protoplasm,   and   a  thin,  transparent  structure — the  zona  pellucida — ap 
pears  about  its  periphery.     At  the  same  time,  the  stroma   immediatelj 
surrounding    the    growing   follicle   becomes    vascular,   and    its   cells    show' 
marked  evidences  of  proliferation.     The  membrana  granulosa  is  separated 
from  the  stroma  by  a  thin  basement  membrane  consisting  of  a  single  layer 
of  flattened,  spindle-shaped,  connective-tissue  cells.    Just  between  the  base- 
ment membrane  and  the  outermost  layer  of  tfie  membrana  granulosa  there 
not   infrequently   appears  a   thin^  transj)arent   layer,  which   was  first   de- 
scribed by  Grohe  and  Slavjansky.     Thir^,  no  less  than  the  zona  pellucida, 
is  a  species  of  exudate  from  the  granulosa  cells. 

Mature  Graafian  Follicle, — From  birth  until  the  cessation  of  sexual 
life  Tiraalian  follicles  are  constantly  being  developed.  Before  the  age  of 
'  puberty  they  are  found  only  in  the  dee|>er  portions  of  the  cortex,  and 
do  not  reach  the  surface  of  the  ovary;  later,  however,  they  develop  in  the 
superficial  portions  of  the  cortex  and  make  their  way  to  the  surface,  where 
they  appear  as  transparent  vesicleB,  varying  from  2  or  3  to  10  or  15  milli- 
meters in  diameter.  As  the  follicle  approaches  the  surface  of  the  ovary  its 
walls  become  thinner  and  more  abundantly  supplied  with  vessels,  except 
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Fig.  7G.— Xkauly  Mattjwb  Follicle,     X  210. 
'  rwa;  MXt.,  mvmbrtinn  granulosa;  T.rx,,  tuuicu  externa;  r,i>ii,,  tumca  interna* 
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'lie   tunica   extornn  consists    of    the   orfliiitiry    nvtirian   stnnna,   wliich    is 
rrauged  comrntrically  nhoui  tlic  follielts  while  the  conjicctive-tissue  eella 
the  tunica  interna  liave  undergone  marked  chanji^es. 
Almost  as  s«)on  a»  the  primordial  lolHclc  shfiws  si^ns  ul  ticvcloprtient, 
iclear  figures  appear  in  the  stroma  immediately  surrounding  it,  and  a 
siderablc   muUipHcation   of   cells   occurs.      These    become   considerably 
than  the  surrounding  connective-tissue  cclb,  and  as  the  follicle  in- 
sizc  aesunie  a  granular  jippcarancc,  whieli  ifi  due  to  the  presence 
lowish  pigment.    These  cells  are  designated  as  lutein  cells  and,  as 
will  bt?  seen  later,  play  an  important  part  in  the  formation  of  the  corpus 
Bteum.      In  mogt   hardened  specimens  the  coloring  matter  has  been  dis- 
^Ived  out,  and  the  cells  appear  not   unlike  those  of  the  su|>rarcnHl  cap- 
lea  (see  T,  L,  Fig.  77).    At  the  same  time  there  is  a  marked  increase  in 
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the  vascularity  of  the  theca,  and  numerous  lyiuphatic  spaces   make  their 
np|ic'aranrt\ 

The  i^pitlielial  lining  of  the  follicle,  or  mcmhrana  granulosa,,  consists  of 
a  number  of  layers  of  small  polygonal  or  ciiboidal  cells,  with  roiind,  darkljr 
staining  nuclei,  which  are  armngcd  io  fewer  layert*  the  larger  the  follicle. 
At  one  |^)^>int  Ww^  membraua  granulosa  is  mncli  thicker  than  elscwliere,  iind 
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Fuj.  77. — Sectiok  throdgb  Wai.l  of  Mature  Follicle.  (Highly  inagmfied). 
M.G.^  mcmbrada  t^runulosa;  TJ,,  lunicA  interna;  T.J5.,  tunica  externa. 

forms  a  more  or  less  pyniuiidiil  ninund  in  which  the  ovum  iV  included. 
This  is  t!ie  discus  proUgems  or  oophorus,  ami  is  usually  t*ituated  at  the  por- 
tion of  the  follicle  farthest  removed  from  the  surface  of  the  ovary  (see 
Fig.  70).  The  follicle  is  tilled  with  a  char,  albuminous  fluid,  the  liquor  fnU 
liruli,  wfjicli  is  partly  the  prorluci  td  the  di*generated  folHruhir  epithelium 
and  partly  a  transudate  frou^  surrounding  vessels.  As  tbc  fnllicle  appmaclie^ 
its  bighest  development,  nuirked  alterations  appear  in  tbc  follieular  epi- 
thelium, wbieb  by  appropriate  Juetho<ls  can  he  tlemonstrated  as  due  to 
fatty  degenerative  changes. 

Tbe  ovuui  becomes  much  larger  as  it  approaches  maturity,  and,  ac- 
cording to  Nagel,  mcjKurcs  from  15n  to  250  microns  (t/o  millimeter)  in 
diameter,  as  compared  with  48  to  iVJ  uricrons  in  its  priiuordial  condition; 
while  Jackson  estimates  that  it  weighs  0.0OUOO4  grams. 

If  the  nearly  mature  ovum  \w  examined  in  the  liquor  follicidi  or  in  xv^r- 
mal  salt  snlution,  the  following  structures,  according  to  Nagel,  mnv  hr  dis- 
tingnisbcd  in  and  aliout  it:  (a)  a  conma  racltata;  (//)  a  zona  pellucida; 
(r)  a  perivitelline  space;  (rf)  a  small,  clear  zone  of  protophism;  {e)  a 
broad,  finely  granxdated  zone  of  protoplasm:  (/)  a  central,  tlentoplasmic 
zone;  and  {g)  the  germinal  vesicle  with  its  germinal  spot. 


The  rorona  radiata  consists  of  a  rmiiiber  of  layers  of  folliciiUir  epithe- 
liuin  which  adhere  to  the  ovum,  and  was  so  deii^ig^niitcd  by  Bisthoff,  by 
whom  it  was  first  described.  Inside  of  the  corona  radiata  comes  a  narrow* 
tran^parenf  zone-— tlie  zona  peUuvula — wliieb  Is  a  prndiR-t  nf  the  granulosa 
cells,  and  does  not  belong  to  the  ovutii  itself.  Separating  the  ovum  from 
the  zona  pellneida  \&  a  clear,  nnrrow  space,  the  ptitiritellijie  .<r/wrt%  within 
ijjiFhich  the  ovum  is  freely  movable,  so  that  no  matter  what  position  it  may 
Pfesume  its  germinal  vesicle  will  always  point  upward.  Inside  of  the  peri- 
^tti^Ilinc  &pacc  is  the  ovum  pro  per »  which  differs  markedly  from  the  pri- 
mordial oocvie,  not  only  by  its  increased  size,  but  more  especially  by  the 
presence  of  a  yolk  or  deutoplasm  which  fills  the  greater  part  of  its  interior. 
The  deutnphsm  occupies  the  central  portion  of  the  ovum,  and  is  made  up 
of  large  numbers  of  irregularly  shaped,  liitrhly  refractive  granules.  As  it 
develops  it  pushes  the  germinal  vesicle  to  one  side,  so  that  the  latter  always 

rimes  an  eccentric  position  in  the  ovum. 
Outside   of  the  deutoplasm   comes   a    narrow    zone   of   finely   granular 
protoplasm,   which   owes   its   [leciiliar  appeaninee   to  the  presence  of  very 
small   yolk-granules;  external   to  this,  agitiu,   is  a  still   narrower  zone  of 
ulear  protoplasm. 

»Tlie  germinal  vpsirh  presents  a  distinct  reticular,  nuclear  network,  the 
terswtions  of  which  appear  as  verv'  darkly  staining  points.  Tht^  nucleolus 
or  tjprmitial  sftnt  is  much  birger  tli,'in  in  Ww  priuuinnnl  ovum,  and  furord- 
ing  to  Auerbach  presents  ameboid  movtnfients. 

An  QVtim  presenting  the  above  characteristics  is  generally  describerl  as 
mature,  but  is  not  capable  of  fertilisation  and  further  development  until 
it  has  nndergtme  certain  changes,  which  are  designated  as  nuituratton,  and 
manifested  by  the  formation  ami  casting  oif  of  the  polar  bodies. 

Ctrunruin  follicles,  as  we  have  already  pointed  out,  develop  throughout 
childhood*  and  occasionally  attain  a  consideralde  size;  but  they  rarely 
rupture  at  this  time  on  account  of  their  position  in  the  depths  of  tlie  ovary 
and  the  intervention  of  a  thick  layer  of  cortex  between  them  and  the  sur- 
face. In  adults,  on  the  other  hand,  the  developing  follicle  mnkts  its 
way  to  the  surface,  and  when  it  has  attained  its  highest  development  rup- 
tnrt*s  and  extrudes  its  ovum  into  tlu^  peritoneal  cavity  or  the  tube,  where 
it  may  be  fertilized. 

Formerly  it  was  believed  that  rffphfre  of  the  foil  tele  was  brought  about 
by  the  increased  tension  resulting  from  the  rapid  format irm  of  the  liquor 
folliculi.  which,  according  to  Nagel,  was  markedly  accentuated  by  the 
pressure  exerted  by  tlie  lutein  cells  developing  about  its  [leriphery.  Clark, 
liowever,  has  shown  that  rupture  of  the  follicle  is  a  complex  process* 
and  is  due  primarily  to  circulatory  changes.  As  the  period  of  ovulation 
approaches,  the  ovary  becomes  engorged  with  blood  and,  the  intra-ovarian 
tension  being  markedly  increased,  the  growing  ovum  ts  forced  to  the  sur- 
face; at  the  same  lime  tlie  circulation  in  the  most  fiistended  porticui  of  tlie 
■nil  of  the  follicle  is  interfered  with,  wlience  results  necrosis  at  the  point 
"Besijrnatpd   as   the   stigma,  which   eventually  gives  way. 

Corpus  Lutenm.^ — The  corpus  luteum  is  a  structure  which  is  formed  at 
the  site  of  a   ruptured   follicle.     Wlien  the  mature   follicle   ruptures,  the 
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ovum.  lif|Uor  foUiculi,  and  a  considerable  portion  of  the  degenerated  mem- 
brana  granuloma  make  their  escape,  and  the  walls  of  the  empty  follicle  col- 
lapse. In  a  short  time,  however*  its  cavity  becomes  filled  with  blood,  whidi 
18  derived  partly  from  the  vessel b  at  the  point  of  rupture,  but  principally 
from  those  of  the  tunica  interna  of  the  theca. 

The  corpus  luteum,  therefore,  in  its  earliest  stages  is  simply  a  rup- 
tured  follicle  tilled  with  hlood,  outside  of  which  is  a  narrow  yellow  ring 
formed  by  the  lutein  cells  of  the  theca.  Tliege,  however,  proliferate  rap- 
idly and  invade  the  blood- filled  follicle,  forming  a  festooned  layer  about  it^ 
central  blood-clot  (Fig.  78).    This  layer  is  yeilovvish  in  color,  whence  the 
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Fig,  78, — Paimoif  of  Ovart,  «ff owing  a  Corpus  LuTEtm  of  Pbbonancy,  with  Crsnc 

Cknteh.     X  4. 

B.C.,  blood-dot;  C.F.,  corpus  fibrosum;  F.,  Graafian  foUiulcai  L,C.,  lutein  ccllii. 


term  "corpus  luteum,'*  As  the  stnicture  becomes  older,  the  yellow  ring 
becomes  thicker  and  thicker,  until  at  last  it  alinost  entirely  fills  the  interior 
of  the  follicle,  the  eintral  hlood-rtot  remaining  being  now  quite  snuilh 

At  its  greatest  dcvelopjru'nt  the  cnrpue  lutcum  is  alwnys  lar*icr  than  the 
original  follicle,  and  not  infrequently  occupies  a  consitlerable  portion  of 
the  ovary,  sometimes  as  much  as  one-third  of  the  entire  organ. 

Microscopic  sections  through  a  well-developed  example  show  that  itaj 
center  is  occupied  by  a  compressed  blood-clot,  immediately  outside  of  which  j 
is  a  thin  layer  of  newly  formed  connective  tissue.  The  greater  part  of  J 
the  structure,  however,  is  occupied  by  the  festooned  yellow  ring,  which  is* 
made  up  of  large,  polygonal,  epithelioid  cells,  with  small,  round,  somewliat 
faintly  staining  nuclei.     These  are  the  luteifk  cells,  whose  protoplasm  has 


Fio.  79w — Section  rBHoutiu  Vellow  Layer  of  Corpuh  Luteum,  showing  Lutein  CEixe. 

As  the  cavity  of  the  follicle  h  encruached  upon  by  the  growing  lutein 
cells,  the  blood-clot  becomes  more  and  more  compressed,  and  vascular  hiops 
extend  into  it  and  soon  cause  its  organisation.  At  the  same  time,  the  blood 
pigment  is  removed  by  leukocytes,  wliicb  cau  he  found  in  the  i^urrouiidiug 
tigsue  with  tlieir  liodics  filled  with  paiiicles  of  it.  Occaifioiially  hjemorrhage 
does  not  take  place  into  the  ruptured  follicle,  and  a  corpus  luteuni  is  formed 
without  a  central  blood-clot.  This  is  the  exception  in  human  beings,  but 
the  rule  in  nmnj  of  the  b>wcr  aninuils,  as  in  the  rabbit  and  mouse. 

After  the  cavity  of  tlie  follicle  has  become  obliterated  by  the  ingrowth 

of  the  lutein  cells  and  cnnnectivc  tij^sue.  degenerative  changes  soon  make 

their  appearance  in  the  former,  some  of  which  undergo  hyalin  and  others 

fatty  degeneration.     In  young  women,  in  whom  the  circulation  is  active, 

the  degenerated  lutein  cells  are  rapidly  absorbed,  so  that  in  a  short  time  the 

corpus  luteum  becomes  refdaced  by  newly  fornu'd  connective  tissue  which 

correeponds  cloeely  in  appearance  to  the  aurrounding  ovarian  stroma*    But 

in  more  advanced  life,  wljcn  the  ovarian  circulation  has  become  impaired, 

absorption  goes   on   less   rapidly ;   and  not   infrequently   the   degeneration 

extends  to  the   intervening  connective   tissue   and   blood-vessels   until   the 

^^     entire  structure  is  converted  into  an  almost  homogeneous  mass  of  hyalin 

^M     in  which  only  a  few  connective-tissue  cells  and  degenerated  blood-vessels 

^m     can  be  seen  (Fig.  80).    These  structures — the  so-called  corpora  fibrosa  or 
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nective-tissue  origin  and  represent  the  cells  of  the  theca  interna.  This 
view  was  first  advanced  by  von  Baer,  and  has  been  confirmed  by  the  work 
of  Kollicker,  His,  Beigel,  Nagel,  Clark,  Waldeyer,  Hegar,  and  many  others. 
A  number  of  authors,  on  the  other  hand,  following  the  example  of  BischofI, 
consider  that  they  originate  from  epithelial  cells  derived  from  the  mem- 
brana  granulosa.  This  explanation  has  been  advocated  more  particularly 
by  Sobotta,  and  has  received  additional  support  from  the  work  of  Kreis, 
Colin,  Marshall,  Meyer  and  others;  while  Loeb  believes  that  they  are  partly 
of  connective  tissue  and  partly  of  epithelial  origin.  Full  details  of  the 
discussion  are  contained  in  the  papers  of  Clark,  Sobotta,  and  Meyer.  I 
shall  content  myself  with  giving  the  evidence  in  favor  of  the  former  view. 
The  connective-tissue  origin  of  the  lutein  cells  is  based  upon  two  facts; 
first,  the  cells  of  the  tunica  interna  of  the  theca  begin  to  undergo  marked 
changes  as  soon  as  the  follicle  commences  to  develop;  and  secondly,  the 
membrana  granulosa  presents  extensive  degenerative  changes,  and  is  usu- 
ally cast  off  in  great  part  at  the  time  of  rupture. 

In  the  early  stages  of  follicular  development,  the  cells  of  the  theca 
interna  become  larger  and  assume  an  epithelioid  appearance.  Nuclear  fig- 
ures soon  appear  and  rapid  proliferation  ensues.  At  the  same  time  their 
protoplasm  becomes  more  granular,  and  pigment  is  deposited  within  them, 
so  that  they  closely  resemble  the  lutein  cells.  That  they  first  appear  in 
the  theca  would  argue  against  their  derivation  from  the  membrana  granu- 
losa, but  even  more  so  the  fact  that  they  are  separated  from  it  by  a  definite 
barrier  of  unchanged  connective  tissue,  the  upper  layer  of  which  forms 
the  basement  membrane  of  the  follicle  (see  Figs.  77  to  79). 

The  mature  follicle,  then,  is  surrounded  by  actively  proliferating  lutein 
cells,  while  its  membrana  granulosa  shows  signs  of  fatty  degeneration. 
In  many  instances,  before  rupture,  a  narrow  yellow  ring  may  be  found 
surrounding  the  periphery  of  the  follicle,  from  which  it  is  separated  by  a 
thin  layer  of  connective  tissue.  As  soon  as  tlie  follicle  ruptures  the  lutein 
cells  proliferate  more  rapidly  and,  with  the  vessels  included  between  them, 
speedily  invade  the  follicular  cavity. 

Observations  based  up(m  the  study  of  many  hundred  human  corpora 
lutea  have  convinced  me  that  the  connective-tissue  origin  of  the  lutein 
cells  is  established  beyond  all  reasona])le  doubt.  Strong  support  in  favor 
of  this  view  is  also  to  he  obtained  from  the  changes  which  are  observed  in 
follicles  which  develop  in  the  deeper  portions  of  the  ovary,  and  degenerate 
without  ru]>ture.  This  process  lias  been  studied  by  a  number  of  observers, 
notably  Slavjansky,  Schottljinder,  Clark,  and  others,  and  is  designated  as 
fdUiriflnr  afrrsia.  In  such  circuiiistances,  ])recisely  the  same  changes 
are  observed  as  in  the  formation  of  the  corpus  luteuni.  except  that  ha»mor- 
rhnge  is  absent  and  tliat  the  ])rocess  is  less  marked.  In  many  instances  the 
entire  membrana  granulosa  is  separated  from  the  walls  of  the  follicle,  and 
lies  free  in  its  cavity,  presenting  marked  signs  of  fatty  degeneration,  while 
the  cells  of  the  theca  are  actively  proliferating  and  are  being  converted 
into  lutein-like  cells.  Moreover,  the  spontaneous  involution  of  the  large 
lutein  cell  cystomata,  which  frequently  accompany  hydatidiform  moles, 
would  seem  to  offer  additional  evidence  in  favor  of  the  connective-tissue 
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in  a  medico-legal  ease  that  a  woman  had  been  pregnant,  because  a  corpus 
luteum  was  found  in  one  ovary.  Even  after  the  more  frequent  perform- 
ance of  autopsies,  and  the  closer  attention  directed  to  the  condition  of  the 
ovaries  had  led  to  the  abandonment  of  this  view,  it  was  for  a  time  believed 
that  the  presence  of  corpora  lutea  indicated  that  the  individual  had  in- 
dulged in  sexual  relations,  or  had  at  least  been  under  marked  sexual  excite- 
ment. Finally,  as  a  result  of  the  work  of  Bischoff,  Raciborski,  N6grier, 
and  Pouchet  (1840-47),  it  was  definitely  established  that  the  corpus! 
luteum  was  not  necessarily  a  sign  of  pregnancy,  but  occurred  after  each 
menstrual  period  in  virginal  as  well  as  married  women.  For  fuller  infor- 
mation on  this  point  the  works  of  Montgomery  and  Dalton  may  be  con- 
sulted. 
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SECTION  n 

PHYSIOLOGY  AND  DEVELOPMENT  OF  THE  OVUM 

chaptp:r  III 

MENSTRUATION    AND    OVULATION— MIGRATION    OF    THE    OVUM   AND 
PLACE  OF  MEETING  OF  OVA  AND  SPERMATOZOA 

Menstruation. — By  menstruation  we  understand  a  process  characterized 
by  a  discharge  of  blood  from  the  genitalia,  which  recurs  at  regular  intervals, 
except  during  pregnancy  and  lactation,  from  the  time  of  puberty  until  the 
menopause.  Ordinarily  it  comes  on  every  four  weeks  and  lasts  from  three 
to  five  days,  though  there  are  marked  individual  variations  as  to  its  fre- 
quency and  duration. 

The  age  at  which  the  menses  are  established  varies  in  different  coun- 
tries, being  earlier  in  warm  and  later  in  cold  climates.  In  the  temperate 
zone  the  first  menstruation  does  not  usually  occur  before  the  fourteenth 
or  fifteenth  year.  Not  a  few  instances  of  a  much  earlier  appearance  of  the 
function,  however,  are  to  be  found  in  the  literature,  and  are  usually  asso- 
ciated with  precocious  sexual  development.  One  of  the  most  notable  cases 
of  this  character  is  that  of  Anna  Mummenthaler,  who,  according  to  Haller, 
menstruated  regularly  from  her  second  vear,  and  gave  birth  to  a  full-term 
child  at  the  age  of  nine. 

Frequently  a  bloody  vaginal  discharge  is  observed  in  new-born  in- 
fants, which  ceases  after  a  few  days,  no  further  discharge  being  noted 
until  puberty.  To  descril)e  these'  as  instances  of  precocious  menstruation, 
however,  would  be  incorrect;  more  particularly  as  Halban  attributes  the 
loss  of  blood,  as  well  as  the  occurrence  of  milk  in  the  breasts  of  infants, 
to  the  circulation  of  some  substance  probably  derived  from  the  placenta. 

In  this  country  the  menopause  usually  occurs  about  the  forty-fifth 
year.  In  rare  instances,  however,  the  menstrual  flow  may  cease  as  early 
as  the  twenty-eighth  or  thirtieth  year,  while  occasionally  it  continues  until 
well  into  the  fifties,  or  even  until  a  later  period.  Tims,  Kennedy  reports 
the  case  of  a  woman  who  gave  birth  to  her  twenty-second  child  when  she 
was  sixty-three  years  old,  after  which  she  still  continued  to  menstruate. 
For  various  interesting  historical  and  ethnological  data  concerning  men- 
struation, the  reader  is  referred  to  the  works  of  Ploss  and  Ottokar  Alt. 

The  menstrual  flow  is  derived  from  the  uterine  mucosa,  and  consists 
of  blood  mixed  with  mucus,  which,  in  ordinary  circumstances,  will  not 
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iV  Actcording  to  Scliiekele  this  is  due  to  substanci'S  fonuud  in  the 
li:?6ueBt  as  the  fluid  expresged  frotii  the  uterofi  under  higli  pressure 
inliibitfi  coagulation  wlien  added  to  normal  folood.  Moreover,  Bell  haa 
shown  that  the  menstrua!  dist-lmrf^r  is  rich  in  i^nhiuni,  while  at  the  same 
time  its  amount  in  the  circulating  blood  is  diininii?hed.  Hoppe-Seiler  states 
that  the  quantity  of  blood  lost  at  each  menstrual  period  is  greatly  over- 
estimated and  rarely  exeteds  Z7  cubic  eentimetera.  He  arrived  at  this  con- 
clusion by  Boakin;^  in  water  all  the  napkins  used  by  the  women*  nnd  de- 
termining the  amount  of  hiemnglobin  in  the  solution. 

Anatomical  Changes  in  Menstruation.— The  statements  concerning  the 
extent  of  the  changes  occurring  in  tlie  endometrium  during  menstruation 
are  very  contradictory.  Sir  Jolm  Williams  believes  that  the  entire  mueosa 
ia  cast  off  at  each  meniftrual  period,  while  Mocricke  and  numerous  otlicr 
ervers  slate  that  there  is  little  or  no  destrtiction  of  tissue.  Between 
extreuies  we  tind  a  number  of  authors  stating  tluit  a  greater  or  lesser 
portion  undergoes  disintegration^  Generally  speaking,  the  older  authori- 
ties held  that  the  entire  mucosa,  or  at  least  a  considerable  part  of  it,  was 
cast  otf.  Their  adoption  of  this  view  is  probably  explained  by  the  fact 
that  their  conelusiong  were  drawn  from  the  study  of  uteri  in  which  post- 
mortem changes  had  taken  place,  since  De  Sin^ty  was  tlie  only  observer 
among  those  whose  work  was  leased  upon  autopsy  specimens  who  held  a 

I  contrary  opinion. 

In  li<H2,  Moerieke  stated  that  menstruation  was  accompanied  by  little 
or  no  destruction  of  tisi^ue,  basing  his  statements  upon  the  examination  of 
45  specimena  of  the  menstruating  endometriuui  which  lie  obtained  by 
curettage.  His  views  were  soon  confirmed  by  other  ooservcrs,  among  whom 
may  be  mentioned  De  Sinety,  Lohh  in,  Westplialen,  Strassmann,  (iehhard, 
and  Findley.  Meerdevoort  and  iiandl  consider  that  the  extent  to  which 
the  tissue  is  destroyed  varies  within  wide  limits,  the  loss  being  almost 
im|^^»ereeptible  in  some  individuals  and  quite  marked  in  others;  while  Kahl- 
den  and  Christ  lielieve  that  the  destruction  is  always  considerable. 

Plate  III,  which  represents  a  section  through  the  endometrium  of  a 
uterus  removed  on  the  third  day  of  menstruationj  shows  very  distinctly 
that  but  little  destruction  of  tissue  has  occurred.  The  entire  mucosa  is 
markedly  thickened,  and  its  superficial  portion  is  infiltrated  witli  blood. 
Tfje  surface  epithelium  is  intact,  but  in  places  it  has  been  separated  from 

I  the  underlying  tissue  by  small  collections  of  blood — the  so-called  sub-epithe- 
lial haematomata  of  Gebhard.  The  uterine  glands  are  markedly  hypertro- 
phied,  as  h  shown  by  their  twisted  and  corkscrew-like  course;  this  hyper- 
trophy is  associated  with  a  considerable  increase  in  the  interglandular 
tissue,  the  cells  of  which,  however,  do  not  appear  to  have  undergone  changes 

j  in  shape.  There  is  marked  engorgement  of  the  blood-vessels,  and  just  be- 
neath the  surface  epithelium  may  be  seen  capilhiries  wliicli  arc  distended 
almost  to  the  point  of  bursting,  while  considerable  quantities  of  blood  have 
escaped  from  the  vessels  and  lie  free  in  the  tissues. 

From  this  and  similar  observations,  I  have  no  hesitation  in  adopting  the 

'  views  of  Moerieke  and  his  supporters,  and  in  stating  that  menstruation 
jfi  usually  not  attended  by  any  great  logs  of  tissue^  but  consists  essentially 
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in  marked  hypertrophy  of  the  mucosa,  engorgement  of  its  superficial  ves- 
sels and  the  con8e(|uent  escape  of  blood,  partly  following  rupture,  but  in 
great  measure  by  diapedesis.  After  the  flow  has  ceased,  a  certain  amount 
of  degeneration  takes  place  in  the  superficial  layers  of  the  mucosa,  which, 
however,  is  soon  repaired,  nuclear  figures  appearing  in  the  cells  of  the  epi- 
thelium and  interglandular  tissue,  which  begin  to  multiply  and  replace  the 
degenerated  cells,  so  that  regeneration  is  rapidly  effected. 

As  menstruation  occurs  every  twenty-eight  days,  it  is  apparent  that  the 
endometrium  is  subjected  to  an  almost  continuous  change,  the  process 
being  described  as  the  menstrual  cycle.  This  covers  a  period  of  sixteen 
days,  five  of  which  are  needed  for  the  preliminary  swelling,  four  for  the 
menses  proper,  and  seven  for  the  period  of  regeneration,  so  that  the  endo- 
metrium remains  quiescent  only  about  twelve  days  in  each  month.  The 
researches  of  Hitschmann  and  Adler  have  still  further  accentuated  these 
facts,-  and  have  clearly  shown  that  during  the  period  of  premenstrual 
swelling  the  structure  of  the  endometrium  closely  approaches  that  of  an 
early  decidua.  Furthermore,  Wegelin  has  shown  that  large  quantities  of 
glycogen  appear  with  the  approach  of  each  menstrual  period  and  disappear 
immediately  afterwards,  which  he  considers  as  a  provision  for  the  nutrition 
of  the  early  ovum. 

Heape,  Marshall,  and  others  have  studied  the  anatomy  of  the  cestrous 
cycle  in  monkeys  and  many  other  animals,  and  recognize  the  following 
stages : 


1.  Period  of  rest  AnoBstnim 

2.  Period  of  growth  and  congestion 

3.  Period  of  destruction 


4.  Period  of  recuperation 


Prooestrum 


f  CEstrus 
Metcestrum 


They  hold  that  the  sexual  period  in  animals,  or  '^rut,"  consists  of  two 
stages:  the  prooestrum  or  period  of  congestion  and  bloody  discharge,  and 
the  oestrus  or  period  for  sexual  intercourse,  and  conclude  that  menstruation 
in  women  and  monkeys  is  analogous  to  the  prowstrum  in  lower  animals. 

Belation  between  Menstruation  and  Ovulation. — By  ovulation  we  un- 
derstand the  rupture  of  d,  mature  Graafian  follicle  and  the  extrusion  of  the 
ovum.  The  relation  between  menstruation  and  ovulation  has  given  rise  to 
a  great  deal  of  controversy,  and,  while  many  interesting  facts  have  been 
added  to  our  information,  it  must  be  conceded  that  the  subject  is  still  far 
from  being  satisfactorily  und(»rstood. 

The  fact  that  young  girls  do  not  usually  conceive  until  after  the  ap- 
pearance of  the  menses,  and  the  extreme  rarity  of  impregnation  after  their 
cessation,  rendered  it  natural  for  the  earlier  observers  to  suppose  that  con- 
ception could  not  occur  without  menstruation,  and  that  the  menstrual  flow 
represented  the  female  semen.  This  view,  liowever,  was  soon  abandoned, 
and  the  discharge  was  regarded  as  a  process  of  purification. 

It  was  not  until  the  doctrine  of  periodical  ovulation  had  been  estab- 
lished by  the  work  of  Gendrin,  Xegrier,  Bischoff,  Pouchet.  and  others  that 
definite  ideas  could  be  formulated  concerning  the  relation  between  ovula- 
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tion  and  menstruation.  Krojrj  tliee  on,  liowi'vc-r,  It  has  gone  rally  hvvn  be- 
Lievui]  that  menstruation  wub  brought  ahout  liy  the  ripening  of  tiie  Graafian 
follicles,  and  that  the  two  procesBCs  occurred  almost,  if  not  quite,  8iruulta- 
DfM  utily. 

This  doctrine  culminated  in  18(»t5  witli  the  appearance  fif  Pfluger's 
article  upon  the  significance  and  cause  of  niont^truation,  in  wbicli  he  stated 
that  the  flow  resulted  from  a  reflex  stiniiilfition,  whteli  owed  its  origin 
to  the  pressure  exerted  by  the  growing  fnlliile  upon  the  nerves  of  the  ovary. 
This  theory  obtained  almost  imme/liate  aeee[)tarue,  and  for  years  was  the 
predomimint  belief;  upon  it  was  based  our  method  of  cakulaling  the 
expected  date  of  confinenieni,  the  rule  being  to  date  the  beginning  of 
pregnancy  from  the  last  menistriial  period* 

Ffliigers  theory,  however,  wah!  somewhat  f^haken  by  the  woi'k  of  T^eo- 
pold,  Prochowniek,  and  De  Sinety,  whose  careful  studies  of  the  condition 
of  ovaries  removed  at  operation  proved  conclusively  that  the  two  processes 
were  not  necessarily  synchronous,  but  might  occur  quite  independently  of 
one  another,  and  aceordingly  ovulation  could  not  be  eooi^idered  the  unvary- 
ing cause  of  menstruation.  Clinical  experience  also  lent  further  proba- 
bility to  this  view,  since  it  has  shown  that  ovulation  an<!  subsequent  preg- 
nancy miglit  take  place  without  menstruation ;  as  is  demonstrated  by  the 
instances  of  conception  occurring  before  the  estaltlishment  of  mcn-^truation 
or  after  the  menopause,  as  well  as  during  lactation,  when  the  numstrual 
flow  is  usually  absent.  Moreover,  a  few  cases  are  recorded  in  which  preg- 
nancies had  occurred  in  such  rapid  succession  that  mensjtruation  did  not 
occur  for  years.  Ahlfeld  has  reported  the  case  of  a  woman  who  gave  birth 
to  numerous  children,  but  did  not  menstruate  until  her  thirty-second  year. 

Sigismund,  Lowenhardt,  Lowenthal,  and  Aveling  next  advocated  the 
theory  that  ovulation  preceded  menstruation,  and  that  the  latter  was  due 
to  the  failure  of  conception.  Aveling  designated  the  process  as  nidation 
and  denidation,  and  considered  that  a  menstrual  drriflua  was  formed  each 
month  for  the  reception  of  the  fertilized  ovum,  antl  that  if  conception  did 
not  occur  it  degenerated  and  was  cast  off  with  the  menstrual  flow.  The 
gist  of  these  theories  was  tersely  expressed  by  Powers  in  the  dictum, 
**Women  menstruate  because  they  do  not  conceive.''  This  view  was  also 
adopted  by  His  and  most  embryologists  as  true,  for  a  certain  number  of 
eases  at  le^st.  They  found  on  examining  ova  which  were  nominally  of  the 
same  age,  as  estimated  from  the  last  menstrual  period,  that  some  presented 
a  stage  of  development  several  weeks  in  advance  of  the  others;  they  held, 
therefore,  tliat  this  difference  cuuld  be  explained  only  by  supposing  that 
the  former  resulted  from  conception  soon  after  the  last  menstrual  period, 
and  the  latti^  from  conception  just  before  the  first  period  missed.  Tliis 
view  is  also  confirmed  by  the  reproductive  history  of  the  orthodox  Jewesses, 
who  are  noted  for  their  fertility.  According  to  their  laws  woiuen  are  con- 
sidered unclean  during  the  entire  meustruol  period  and  the  seven  days  fol- 
lowing it,  so  that  in  them  concejition  probably  occurs  shortly  before  the  first 
missed  menstrual  period.  Pinard  in  1909  strongly  advocated  this  view, 
which  also  seems  to  receive  strong  support  from  the  recent  work  upon  tlie 
structure  of  the  endometrium,  as  well  as  from  the  fact  that  my  exj>enenee 
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sliows  that  practically  tljioc-fil'ths  vif  the  yoiin^  women  who  are  married 
in  the  luiddle  of  an  iiiter-nKiifitrua!  period,  an<l  wlio  rjiitiR  the  siiereeding 
ilow,  are  flelivered  of  children  of  normal  size  2^0  days  after  the  tmset  of 
the  last  period,  or  in  less  than  nine  calendar  months  after  marriage, 

Fraenkcl  stated  that  menstrnjdion  was  due  to  the  elahoration  of  an 
internal  secretion  by  the  corpus  Intenm,  which  regulates  the  blood  supply 
of  the  uterus.  In  11*10  lie  still  further  elaborated  this  view,  and,  a^  the 
result  of  comparative  study  of  the  corpus  luteum,  concluded  thtU  ovula- 
tion usually  occurs  111  days  after  the  last  period,  and  that  the  corpus  luteum 
rcsultin<f  fnmi  the  rupture  of  that  fulliele  attains  its  hit^hcst  dcvelo])nicnt 
during  Ihe  folhiwing  week  and  then  gives  rise  to  menstruation.  It  is  in- 
teresting to  note  that  Villemin  in  HHIH  expressed  somewhat  similar  views. 

Between  the  years  1885  and  1907  Leopold  and  his  co-workers,  Mironof! 
and  Ravano,  carefully  studied  the  condition  of  the  normal  ovaries  removed 
at  operation  from  9o  women  whose  menstrual  history  had  been  carefully 
noted.  In  59  cases,  or  03  per  cent.,  they  found  that  menstruation  and  ovu- 
lation were  synchronous,  while  in  30  cases  they  w^ere  not.  The  following 
figures  give  the  findings  in  the  24  cases  whicb  he  studied  with  Ravano: 


OvulatioD  at  beginiiiDK  of  mcnBtniatiODy 
**  later  in  meiifltruatioii, 

**  shortly  before   menfltniatioB, 

* '  between  two  periods, 

**  withniit   mtnistriiationj 

Menetruatfoa  without  ovulation, 


12  CAses 

2  eases 
4  cases 

1  case 

3  cases 

2  cases 


I^opold  accordingly  conclndid  that,  while  the  two  processes  are  usually 
synchronous,  I  hey  are  not  always  so,  and  that  ovulation  and  consequently 
conception  may  occur  at  any  time.  Bryce  and  Teacher  have  arrived  at 
similar  conclusions  from  the  study  of  the  11  youngest  embryos  descritted 
up  to  1908,  They  Imld  wnth  Heape  and  Marshall  that  menstruation  cor- 
responds to  the  ]>rort'Sitrum  of  lower  animals,  and  do  not  consider  that  such 
a  view  is  inconsistent  with  our  clinical  or  anatomical  knowledge;  as  they 
hold  that  the  essence  of  the  menstrual  cycle  is  not  the  mere  preparation  of 
a  menstrual  decidua,  but  rather  the  formation  of  a  new  endometrium, 

Gottschalk  in  1010  reported  a  number  of  cases  which  clearly  showed 
that  conception  and  consefjuently  ovwlation  may  occur  just  aflcr  the  last 
period;  and  one  observation  of  my  own  atFords  striking  proof  of  its  possi- 
bility. Five  days  after  a  menstrual  period  I  removed  an  ovarian  cyst  and 
repaired  the  outlet  of  a  married  woman.  She  renuiined  in  the  hospital 
three  weeks  and  minsed  the  following  period.  As  thi^?  was  attributed  to  the 
operation,  no  attention  was  paid  to  it,  but  examination  after  a  second 
period  had  failed  to  appear  revealed  a  two  mont!is'  pregnancy.  Siu}  w^as 
delivered  of  a  aeven-and-a -half-pound  child  280  days  from  the  beginning 
of  the  period  which  occurred  before  she  entered  the  hospitah 

From  the  evidence  before  us,  we  nnist  conclude  that  ovulation  and 
menstruation  usually  occur  about  the  same  time,  but  that  one  not  infre- 
quently antedates  tlie  other  by  a  few  days,  while  in  exceptionat  cases  they 
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iniiy  occur  quite  iDflependentl y ;  but  in  any  event  that  the  latter  is  abso- 
lutely  depeniirnt  n]um  the  presence  of  tfie  c^varies. 

Mary  Putnam  Jaeobi,  in  1876,  advanced  the  eo-called  menstrual-wave 
theory%  which  has  been  accepted  by  Stcpliensrm,  Webster,  Ott,  Van  de  Yclde, 
and  others.  According  to  this  idea,  the  jnulahohc  processes  in  women  pre- 
sent a  distinct  rhythm,  and  gradually  inereat^e  in  intensity  up  to  the  time 
of  the  menstrual  flow,  when  they  suddenly  drop  and  reach  their  lowest 
point:  after  this  they  gradually  rise  again  to  attain  their  maximum 
intensity  just  before  the  next  uienstrual  period,  thus  intlieating  that  the 
entire  prix-ess  is  under  some  central  contn^l,  and  that  neither  numstrna- 
tion  nor  ovulation  is  directly  dependent  upon  one  another,  but  upon  some 
general  and  as  yet  unknown  cause. 

The  results  following  various  operations  upon  the  genital  tract  tend  to 
show  tliat  menstruation  is  defiendent  upon  tiie  iiresence  of  the  ovaries,  but 
that  ovulation  may  take  phice  without  the  presence  of  the  uterus;  as  it  ia 
generally  admitted  that  the  complete  removal  of  lM>th  ovaries,  which  necos- 
garily  stops  ovulation,  is  always  associated  with  cessation  of  the  menses. 
On  the  other  hand,  tlie  total  removal  of  the  uterus,  while  associated  with 
ab<jlition  of  the  menstrnal  flow,  exerts  no  eirect  iifion  ovulatifin,  as  is  mani- 
fested hy  the  regular  occurrence  nf  the  so-called  menstrual  molimina- 

A  number  of  observers  have  attempted  to  show  that  menstruation  may 
occur  independently  of  ovulation,  basing  their  contention  upon  the  occa- 
sional continuance  of  menstruation  aftt^r  the  removal  of  the  ovaries.  Tliis 
cont-lusion,  however,  is  fallacious,  as  in  such  cases  citlrer  the  ovaries  liad 
not  been  completely  removed,  or  an  accessory  ovary  was  present.  The  now 
well-established  fact  that  a  very  small  portitm  of  ovary  will  sutllce  for  ovu- 
lation has  been  demonstrated  l)y  the  occurrence,  in  rare  instances,  of  preg- 
nancy after  the  sujjposed  rcnmval  of  both  ovaries  by  competent  operators, 
cases  of  which  have  been  reported  hy  Gordon,  Meredith,  and  others. 

iSuch  observations  conclusively  demonstrate  the  fallacy  of  the  view  ad- 
nced  by  Tait,  Johnstone,  and  Savage,  that  menstruation  is  regulated  hy 
the  eo-called  menstrual  nerve,  and  that  its  persistence  after  of>eration  was 
due  to  the  fact  that  this  nerve  had  not  been  included  within  the  ligature. 

Ordinarily,  the  Fallopian  tubes  take  no  part  in  the  menstrual  function, 
and  in  none  of  my  sjKvImens  were  tliere  any  traces  of  a  bloody  fluitl  in  them. 
Occasionally,  however,  the  tubal  mucosa  may  share  in  the  process,  as  has 
been  ^hown  by  Thompson,  who  rejiorted  a  case  in  which  a  pyosalpinx  liad 
ruptured  tfirough  the  abdominal  wall,  heaving  a  Jlstulous  opening  which 
did  not  heal,  and  thri>ugh  which  a  slight  atnount  of  bloody  fluid  exuded 
at  rarh  menstrual  period, 

Higratiom  of  the  Ovum. — The  mechanism  hy  which  the  ovum  gains 
access  to  the  tube  after  escaping  from  the  rnptured  follicle  is  a  question  of 
extreme  interest,  and  one  which  has  given  rise  to  a  great  deal  of  disi-ussion. 
The  process  is  readily  understood  in  those  animals  in  which  the  ovaries 
are  nmre  or  less  compIetHy  inclosed  iti  a  peritoneal  sac  into  which  the  tube 
opens;  but  in  women,  and  in  animals  in  which  the  ovary  projects  freely  into 
the  peritoneal  cavity,  the  question  presents  greater  difliculties  and  has  not 
as  yet  received  a  thoroughly  satisfactory  solution. 
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As  we  have  already  shown,  the  fimbriated  extremity  of  the  tube  lies  in 
the  neighborhood  of  the  ovary,  but  is  not  necessarily  in  direct  contact  with 
it,  the  only  organic  connection  between  the  two  structures  being  furnished 
by  the  fimbria  ovarica,  which  is  attached  to  the  upper  or  tubal  pole  of  the 
ovary. 

Numerous  theories  have  been  advanced  to  explain  the  manner  in  which 
the  ovum  enters  the  tube.  Rouget  believed  that  the  latter  became  engorged 
with  blood  at  the  menstrual  period,  and  that,  as  a  result  of  its  becoming 
erectile,  the  fimbria?  applied  themselves  to  the  portion  of  the  ovary  in  which 
the  ripe  follicle  was  situated — so  that,  after  its  rupture,  the  ovum  was 
immediately  taken  up  by  the  fimbriated  extremity  of  the  tube.  This  view, 
however,  has  been  abandoned,  as  it  is  difficult  to  suppose  that  the  tube 
could  instinctively  pick  out  the  exact  portion  of  the  ovary  to  which  it  should 
apply  itself.  Kehrer  believed  that  the  ovum  was  ejected  from  the  follicle 
at  the  time  of  rupture  with  sufficient  force  to  be  thrown  directly  into  the 
fimbriated  end  of  the  tube.  This,  the  so-called  ejaculation,  theory  for  a 
time  enjoyed  considerable  vogue,  but  has  likewise  been  abandoned. 

At  present  it  is  generally  believed  that  the  cilia  upon  the  fimbriated  end 
of  the  tube  give  rise  to  a  current  in  the  capillary  layer  of  fluid  which  lies 
between  the  various  pelvic  organs,  so  that  the  ovum,  on  escaping  from  the 
follicle,  is  taken  up  by  the  current  and  wafted  toward  one  or  the  other 
tube,  whence  it  is  carried  to  the  uterus.  The  correctness  of  this  view  has 
been  substantiated  by  the  experimental  work  of  Pinner,  Jani,  and  Lode. 
The  former  injected  cinnabar  and  the  latter  the  ova  of  asca rides  into  the 
peritoneal  cavity  of  animals,  and  found  that  they  made  their  way  to  the 
pelvis,  where  they  were  taken  up  by  the  tubes,  through  which  they  were 
carried  to  the  uterus,  and  eventually  appeared  in  the  vagina.  This  experi- 
mental evidence  is  reinforced  by  the  fact  that  in  certain  amphibians 
large  tracts  of  the  peritoneum  become  covered  by  a  ciliated  epithelium 
shortly  before  the  time  of  ovulation.  It  is  more  than  likely,  however,  that 
a  considerable  proportion  of  the  ova  which  escape  from  the  ruptured  folli- 
cle fail  to  gain  access  to  the  tubes,  and  perish  in  the  peritoneal  cavity. 

In  1844  Bischoff  directed  attention  to  the  fact  that  not  infrequently 
in  animals  possessing  bieornuate  uteri  one  finds  that  the  corpora  lutea  are 
in  one  ovary,  while  the  embryos  are  developed  in  the  uterine  horn  on  the 
opposite  side.  He  supposed  in  such  cases  that  the  fertilized  ova  had  come 
from  the  ovary  in  which  the  corpora  lutea  were  found,  and  had  made  their 
way  into  the  cornu  of  the  opposite  side,  instead  of  into  the  one  correspond- 
ing to  the  ovary  from  which  they  came.  This  process  he  designated  as 
migration  of  the  ovum. 

The  possibility  of  such  an  (KTurrence  in  women  was  first  carefully 
studied  by  Kussmaul,  who  stated  that  it  might  be  brouglit  al>out  in  two 
ways:  either  by  the  ovum  making  a  circuit  through  the  pelvic  cavity  and 
thus  gaining  access  to  the  opposite  tube,  or  passim?  down  one  tube,  travers- 
ing the  uterine  cavity,  and  then  making  its  way  up  the  opposite  tube.  The 
former  he  designated  as  external,  the  latter  as  internal,  migration  of  the 
ovum. 

External  migration  of  the  ovum  is  not  infrequently  observed,  whereas 
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ere  is  cun^iderable  discussion  as  to  the  posi^ibility  of  the  oceurTeiiee  of 
internal  migration.  We  are  unable  to  ascertain  how  frcrjUiOtly  exteroul 
migration  takos  place  in  noroml  uterine  prutrn uncles,  tlumgli  it  is  probably 
by  no  means  rare.  On  the  otlier  hand,  its  occurrence  has  been  repeatedly 
demonstrated  in  cases  of  bicornuate  uteri,  and  those  presenting  a  rudi- 
mentary horn;  and  not  infrt*(piently  in  nnniial  uteri,  when  ^ne  tube  is 
markcilly  diseased  and  the  utlier  fiiure  or  lej^s  nonual^  as  in  cases  of  hydro* 
salpinx  and  inJiammatory  lesions  of  one  tube  associated  with  ocelugion  of 
its  fimbriated  extremity.  In  such  eases,  when  the  corpus  luteuui  is  found 
on  tlie  side  of  the  diseased  tutje,  it  is  inferred  that  the  ovum  gaincfl  access 
to  the  uterus  t1irou*2^1i  the  normal  or  only  slightly  diseased  tube  of  the  oppo- 
site side,  iloreover,  the  same  event  has  not  infretjuently  been  observed 
ill  extrauterine  pregnancy. 

External  migration  of  the  ovum  has  beeo  produced  experimental ly  in 
animals  by  Leopold,  who  excised  one  ovary  and  the  opposite  lut>e,  and 
found  in  a  number  of  such  cases  that  the  animals  hecaioe  pret^iant  after 
Hie  operation.  A  very  convincing  case  has  been  reported  Uy  Kelly,  who 
removed  the  diseased  left  ovary  and  right  tube  from  a  patient,  leaving  the 
normal  right  ovary  and  left  tube  behind.  Fifteen  months  later  the  woman 
was  delivered  at  term,  and  seventeen  months  after  delivery  the  remaining 
tube  was  removed  for  a  ruptured  extrauterine  pregnancy, 

1  have  examined  specimens  from  numerous  cases  of  extrauterine  preg- 
nancy, which  apparently  olFereil  incontrovertible  evidence  of  external  migra- 
tion of  the  ovum,  the  cnrpu:*  lutcum  being  found  in  tbe  nvarv  of  one  side 
and  tlie  pregnancy  in  the  opjXLsite  tube.  Tbe  same  condition  was  beauti- 
fully cxemplitied  in  a  specimen  which  Dr,  H.  C,  Coe  sent  me  for  examina- 
tion. In  this  case  t]ie  right  tube  had  twice  been  the  seat  of  extrauterine 
pregnancy.  The  first  pregnancy,  which  dated  froui  several  years  hefore, 
was  situated  in  the  isthmic  pfu'tion  of  the  tube,  the  fc^tus  having  become 
converted  into  a  lithopa?dion  wbich  eompletely  blocked  the  lumen.  Ex* 
ternal  to  this,  and  occupying  the  lateral  portion  of  the  tube,  was  a  freshly 
ruptured  four  months'  pregiumcy.  The  right  ovary  was  suial!,  atrophic, 
and  covered  by  adbesions,  wbile  the  left  contained  the  corpus  hileum  of 
pregnancy.  It  was  apparent  in  tbis  case  that  the  ovum  must  have  been 
fertilized,  soon  after  leaving  the  left  ovary,  by  a  spermatozoon  wbich  had 
made  its  way  up  the  left  tube;  after  which  it  had  been  carried  to  the  right 
tube  and  liad  passed  down  it  until  arrested  by  tfie  lithopa.*dion,  wlicu  it 
underwent  further  devchipment. 

Satisfactory  evidence  lias  not  yet  been  adduced  in  favor  of  the  occur- 
rence of  intfttial  migraiioii  of  tbe  ovum,  and  it  is  hardly  pogsihle  that  such 
proof  can  ever  be  bnuight  in  the  future,  tfuiugh  its  tbeoretienl  fiossiliility 
cannot  be  denied.  Schaetfer  and  Veit  have  conclusively  demonstrated 
that  the  specimens  which  were  formerly  relied  upon  to  establish  its  occur- 
rence are  open  to  other  and  simpler  explanations. 

Place  of  Meeting  of  the  Ovum  and  Spermatozoa. —  During  coitus  the 
gemen  is  deposited  in  the  vagina,  and  the  t|uest]on  arises.  How  do  the 
gpermatozoa  contained  in  it  make  their  way  into  tlie  uterus,  and  when  and 
where  do  thev  come  in  contact  with  the  ovnra? 
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The  number  of  spermatozoa  contained  in  a  single  ejaculation  is  marvel- 
ous, and  has  been  estimated  by  Lode  at  226,257,900.  Various  explanations 
of  the  method  by  which  they  gain  access  to  the  uterine  cavity  have  been 
advanced,  the  most  widely  known  being  the  aspiration  theory  of  Litzmann, 
Wernich,  and  Beck,  and  the  mucus-plug  theory  of  Kristeller.  The  first- 
mentioned  observers  held  that  the  external  muscles  of  the  uterus  contract 
forcibly  during  coitus  and  compress  the  uterine  cavity,  into  which  the 
spermatozoa  are  aspirated  when  relaxation  occurs.  Kristeller  believed  that 
at  the  height  of  the  orgasm  the  thick  tenacious  mucus,  which  is  usually 
found  in  the  cervix,  is  forced  down  for  a  short  distance  into  the  vagina, 
where  it  becomes  covered  with  spermatozoa,  after  which  it  returns  to  its 
original  position  and  carries  them  with  it. 

It  cannot  be  denied  that  spermatozoa  may  gain  access  to  the  uterine 
cavity  in  either  of  these  ways  in  a  certain  number  of  cases;  but  in  the 
majority  of  instances  it  is  probable  that  they  may  make  their  way  thither 
by  their  own  activity.  Moreover,  the  observations  of  Low  indicate  that  the 
mucous  secretion  of  the  uterus  possesses  a  positive  attraction  for  them,  as 
can  be  verified  under  the  microscope.  That  this  view  is  correct  is  demon- 
strated by  the  instances  of  pregnancy  following  imperfect  coitus,  and  par- 
ticularly those  which  have  been  observed  in  women  with  unruptured 
hymens.  Furthermore,  it  has  been  shown  by  Henle  that  spermatozoa  can 
move  at  quite  a  rapid  rate,  being  able  to  travel  a  distance  of  1  centimeter 
in  three  minutes. 

It  was  formerly  taught  that  impregnation  normally  occurred  in  the 
uterine  cavity,  and  it  was  believed  by  Tait,  Wyder,  and  other  observers 
that  conjugation  was  favored  by  the  direction  of  the  currents  produced  by 
the  cilia  of  the  uterus  and  the  tubes,  the  former  being  directed  from  below 
upward,  and  the  latter  from  above  downward,  so  that  the  two  met  in  the 
upper  part  of  the  uterine  cavity.  Thus,  the  ciliary  current  would  favor 
the  entrance  of  spermatozoa  into  the  uterus,  while  rendering  impossible 
their  entry  into  the  tubes,  except  in  diseased  conditions.  But  in  view  of 
the  observations  of  Hofnieier,  Mandl,  and  others,  which  show  that  the 
ciliary  current  is  directed  from  above  downward,  in  the  uterus  as  well  as 
in  the  tubes,  it  is  apparent  that  tliis  theory  must  be  abandoned,  and  it  must 
be  admitted  that  the  spermatozoa  have  to  make  headway  against  the  cur- 
rent from  the  time  they  enter  the  internal  os. 

It  is  probable  that  spermatozoa  can  nearly  always  be  found  in  the  tubes 
of  married  women,  into  which  they  make  their  way  by  their  own  motility. 
Living  spermatozoa  have  been  observed  in  the  tubes  of  women  by  Birch- 
Hirschfeld  and  Diihrssen,  and  it  is  a  well-known  fact  that  they  re- 
tain their  activity  in  the  tuben  of  the  bat  for  many  months.  Years  ago 
Bischoff  showed  that  they  con  hi  be  found  on  the  surface  of  the  ova- 
ries of  animals  for  a  certain  length  of  time  after  copulation,  and  the 
occurrence  of  ovarian  pregnancy  demonstrates  that  the  same  may  occur  in 
women. 

From  the  evidence  available,  it  appears  to  be  tolerably  satisfactorily 
demonstrated  that  in  women  who  copulate  at  frequent  intervals  the  tube 
must  be  regarded  as  a  species  of  receptaculum  seminis,  in  which  spermato- 
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zoa  are  always  present  and  waiting  for  the  ovum,  and  that  fertilization 
usually  occurs  in  the  tubes  and  only  rarely  in  the  uterus. 
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CHAPTER    TV 


MATURATION,  FERTILIZATION  AND  DEVELOPMENT  OP  THE  OVUM 

In  the  preisent  work  we  shall  not  attempt  to  trace  the  development  of 
the  ovutii  through  all  its  stageBt  but  shall  consider  only  those  changes 
which  are  directly  concerned  in  the  foniifltion  of  the  fa.^tal  membranes  nnd 
the  placenta.  For  detniled  infomintion  concerning  the  general  develop- 
ment of  the  embryo  the  student  is  referred  to  the  standard  works  upon 
embryology, 

MatEration  of  Ovum. — The  ovum*  as  it  occurs  in  the  mature  iTraafian 
folhele,  ig  not  adapted  for  fertiliKation  tmd  further  development  until  it 
has  nndergone  certain  changep,  more  ef?pecially  noticeable  in  its  nuclens, 
which  may  he  regarded  as  signs  of  maturation.  This  consipts  in  the  for- 
mation and  extrusion  of  the  polar  bodies,  whieli  leads  to  the  reduction 
in  the  number  of  chromosomes  to  one  half  of  that  characteristic  of  the 


rt. 
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Fie.  B2.  FIs*  83.  Tig.  84, 

Figs,  82-84.— Fohmation  of  Poi*ab  Body  (Soljotta).     X  5<Xi. 

n,,  nucleua;    V.,  viteliinc  membrane;    Y.,  yolk  granutea;    P„  polar  spindle;    5,.  head  of 

apcrmatijzouD. 

somatic  cells.  The  process  has  not  as  yet  been  jjioved  for  human  beings; 
but,  as  it  has  been  observed  in  all  the  lower  aniomb  whuh  have  been 
studied^  it  is  reasonable  to  su|»pose  tluit  it  also  oecurs  in  man.  The  changes 
are  suppofied  to  begin  Just  before 'the  rupture  of  Ihe  follicle,  and  to  be 
completed  wliile  the  ovum  is  in  the  upper  portion  of  the  tube,  though 
oceasionally  they  may  take  place  while  it  is  still  within  the  ovary.  The 
process  is  most  readily  understood  by  the  study  of  ova  having  but  few 
large  chromosomes.  Accordingly,  the  i^gg  of  the  ascaris  megaloeephahu 
which  possesses  four  chromosomes,  is  usually  chosen  for  its  demonstration, 
Sobotta  made  an  exhaustive  study  of  tlie  process  in  the  mouse,  and  it 
is  from  his  article  that  most  of  our  statements  are  taken.    When  the  process 
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of  maturation  is  abont  to  begin,  the  germinal  vesicle  approaches  the  surface 
of  the  ovimi,  or  oocyte  of  the  first  order,  and  appears  to  become  smaller, 
while  at  the  same  time  its  membrane  disappears.  It  gradually  becomes 
less  and  less  distinct,  until  finally  its  situation  is  indicated  by  a  clear 
area  surrounded  by  deutoplasm,  which  is  traversed  by  many  radiating  lines. 
In  a  short  time  this  area  becomes  transformed  into  a  typical  caryocinetic 
or  mitotic  figure,  which  undergoes  the  usual  changes  and  soon  becomes 
spindle-shaped.  The  spindle,  when  it  first  appears,  is  situated  tangentially 
to  the  surface  of  the  ovum,  but  later  turns  and  becomes  perpendicular  to  it. 
The  chromatin  of  the  spindle  then  becomes  rearranged  and  a  typical  dyaster 
is  formed  (Figs.  82  to  84).  Division  rapidly  ensues,  and  the  new  nucleus 
nearest  the  surface,  with  the  portion  of  protoplasm  surrounding  it,  is  cut 
off  from  the  rest  of  the  ovum  and  comes  to  lie  between  it  and  the  vitelline 

membrane.    In  this  way  is  formed  the 
oocyte  of  the  second  order  and  the 


Fio.  85. — Diagram  showing  Normal  Cell 
Division  with  Four  Chromosomes. 

a,  cell  with  four  chromoflomes;  6,  formation 
of  spindle;  c,  splitting  of  chromosomes  in 
spindle;  d,  separation  of  daughter  chro> 
mosomes;  e,  complete  separation  into  two 
cells  each  with  four  chromosomes. 


Fig.  86  — Diagram  showing  the  Reduc- 
tion IN  THE  Number  of  Chromosomes 
IN  THE  Maturation  of  the  Ovum. 

Orh-c,  oocyte  of  first  order  in  various  stagep 
of  division;  d,  oocyte  of  second  order; 
e,  first  polar  body;  /,  mature  ovum;  g^ 
second  polar  body;  h,  cells  derived  from 
division  of  first  polar  body. 
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first  polar  body.  As  the  process  is  a  typical  cell  division,  the  nucleus  of 
both  the  oocyte  and  the  polar  body  will  contain  the  typical  number  of  chro- 
mosomes. 

Almost  immediately  a  new  spindle  appears  in  the  oocyte,  and  division 
occurs  without  preliminary  cleavage  of  the  chromosomes,  so  that  two  cells 
are  formed,  each  of  which  has  only  one  half  the  number  of  chromosomes 
characteristic  of  the  species.  One  of  these  is  cast  oflE  as  the  second  polar 
body,  while  the  remaining  large  cell  is  the  mature  ovum,  whose  nucleus  is 
then  designated  as  the  female  pronucleus. 

As  the  first  polar  body  is  formed  by  typical  cell  division,  it  must  be 
regarded  as  homologous  with  the  oocyte,  from  which  it  differs  only  by 
its  smaller  size;  and  it  may  divide  again,  giving  rise  to  two  cells.  On  the 
other  hand,  the  second  polar  body  is  homologous  with  the  mature  ovum, 
and  contains  only  one  half  the  number  of  chromosomes  characteristic  of  the 
body  cells.  Under  abnormal  conditions  it  may  likewise  become  fertilized; 
in  which  event,  according  to  the  theories  of  Bonnet,  Wilms,  and  Marchand, 
it  may  play  a  part  in  the  production  of  teratomata.  It  would  therefore 
appear  that  in  the  process  of  maturation  six  cells  may  develop  from  the 
original  oocyte  of  the  first  order:  by  the  non-reducing  division,  the  oocyte 
of  the  second  order  and  the  first  polar  body ;  while  by  the  reducing  division 
the  former  gives  rise  to  the  mature  ovum  and  the  second  polar  body,  and 
the  latter  to  two  cells  homologous  with  the  second  polar  body  (Fig.  86). 

Maturation  is  essentially  a  means  of  reducing  the  number  of  chromo- 
somes, though  its  exact  significance  is  not  clear.  Following  the  theory 
of  Weissman,  it  is  generally  believed  that  the  object  of  the 
reduction  is  to  make  possible  the  introduction  of  the  pa- 
ternal chromosomes  into  the  ovum  at  the  time  of  fertiliza- 
tion, without  increasing  the  number  of  chromosomes  char- 
acteristic of  the  species,  as  must  inevitably  occur  if  some 
such  mechanism  were  not  provided.  In  any  event,  the 
process  must  be  regarded  as  a  necessary  preliminary  to 
normal  fertilization  and  further  development  of  the  ovum. 
As  the  researches  of  Flemming  and  Duesberg  appar- 
ently show  that  the  somatic  cells  of  human  beings  contain 
twenty-four  chromosomes,  it  must  follow  that  they  are 
reduced  to  twelve  in  the  mature  ovum  and  second  polar 
body. 

Fertilization. — By  fertilization  is  understood  the  union 
of  a  spermatozoon  and  the  mature  ovum.  Each  spermato- 
zoon consists  of  three  portions — the  head,  tail,  and  inter- 
mediate portion.  The  head  is  somewhat  triangular  in 
shape  and  flattened  from  side  to  side ;  it  contains  a  definite 
amount  of  chromatin,  which  is  derived  from  the  mother 
cells  of  the  testicle  (Fig.  87).  Interpolated  between  the 
long  tail  and  the  head  is  a  small  cylindrical  body,  the  intermediate  portion. 
The  spermatozoa  are  endowed  with  marked  motility,  derived  from  tlie  rapid 
vibration  of  their  tails,  and,  according  to  Henle,  can  traverse  a  distance  of  1 
centimeter  in  three  minutes. 
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Fio.  87.~HnMAN 
Spermatozoa. 

A,  bead;  c,  inter- 
mediate por- 
tion; t,  tail. 


FERTILIZATION 


97 


In  spermatogenesis,  changes  are  observed  analogous  to  those  occurring 
in  the  maturation  of  the  ovum,  and  it  has  been  clearly  shown  that  each 
spermatocyte  of  the  first  order  divides  into  two  cells,  each  of  which  in 
turn  gives  rise  to  two  others  containing  only  one  half  the  number  of 
chromosomes  characteristic  of  the  species  (Fig.  88).  These  latter  are  the 
spermatids,  which  later  become  the  spermatozoa.  Each  spermatozoon, 
therefore,  must  be  regarded  as  a  distinct  cell,  which  is  analogous  with  the 
mature  ovum  and  the  second  polar  body. 

As  has  already  been  pointed  out,  the  spermatozoon  and  ovum  usually 
come  together  in  the  lateral  portion  of  the  tube,  which  may  be  regarded 
as  a  species  of  receptaculum  seminis,  although  in  rare  instances  the  meet- 
ing may  take  place  on  the  surface  of  the  ovary  or  even  in  the  Graafian 
follicle,  as  is  demonstrated  by  the 
occurrence  of  ovarian  pregnancy. 


Fio.  88. — Diagram  showing  thb  Reduc- 
tion  IN   THX   NUMBEB   OF   CHROMOSOMES 

IN  Spermatogenesis  in  a  Species  with 
Four  Chromosomes  in  the  Nucleus. 

a-b-c,  spermatocyte  of  first  order  in  various 
stages  of  division;  d,  spermatocyte  of  sec- 
ond order;  e,  spermatids  with  two  chromo- 
somes each. 


Fig.  89. — Diagram  showing  Fertilization 
AND  Segmentation  of  the  Ovum. 

a,  fertilization:  1,  male  pronucleus;  2,  fe- 
male pronucleus;  b-c,  formation  of  spin- 
dle with  chromosomes  derived  from  both 
ovum  and  spermatozoon;  d-e,  cell  division 
showing  perpetuation  of  paternal  and 
maternal  chromosomes  in  body  cells. 
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In  the  lower  animals  in  which  the  process  of  fertilization  has  been 
studied  the  ovum  is  found  in  the  lateral  end  of  the  tube,  surrounded  by  a 
considerable  number  of  spermatozoa,  as  many  as  60  having  been  counted 
about  a  single  ovum.  These  rapidly  penetrate  the  vitelline  membrane,  but 
it  appears  that  only  one  of  them  makes  its  way  into  the  ovum,  and  that 
after  its  entry  the  superficial  portion  of  the  latter  becomes  impervious 
to  other  spermatozoa. 

After  the  head  has  entered  the  ovum  the  tail  rapidly  disappears,  and 
in  a  short  time  nothing  is  left  of  the  original  spermatozoon  but  a  small 
spindle-shaped  mass,  the  male  pronucleus  (Fig.  84).  This  rapidly  makes 
its  way  to  the  center  of  the  ovum,  where  it  meets  and  fuses  with  the 
female  pronucleus  to  form  the  segmentation  nucleus. 

As  the  male  and  female  pronuclei  each  contain  only  one  half  the 
number  of  chromosomes  characteristic  of  the  species,  their  union  restores 
the  number  to  the  normal  type  (Fig.  89).  Thus,  in  ascaris,  two  of  thd 
chromosomes  of  the  segmentation  nucleus  are  of  paternal  and  two  of 
maternal  origin,  while  in  man  twelve  come  from  each  cell.  Moreover,  as 
the  chromosomes  of  both  the  mature  ovum  and  the  spermatozoon  are  the 
direct  descendants  of  those  concerned  in  the  fertilization  of  the  parent 
organisms,  it  is  apparent  that  the  process  does  not  consist  merely  in  the 
union  of  so  many  paternal  and  maternal  chromosomes,  but  has  a  much 
broader  significance,  in  that  it  brings  together  nuclear  substances  derived 
from  the  ancestors  of  both  parents,  and  thus  affords  a  basis  for  a  com- 
prehensible theory  of  heredity.  In  te  case  of  man,  where  the  mature 
ovum  and  spermatozoon  each  contain  twelve  chromosomes,  it  is  apparent 
that  many  different  combinations  are  possible,  and  Ziegler  has  calculated 
that  any  one  of  one  hundred  and  sixty-nine  possibilities  may  have  to  be 
reckoned  with. 

Ordinarily  segmentation  does  not  begin  until  after  fertilization,  but  it 
is  well  known  that  in  many  of  the  lower  animals  it  is  not  necessarily 
dependent  upon  the  fusion  of  the  male  and  female  elements — partheno- 
genesis. It  has  been  repeatedly  shown  in  recent  years  that  segmentation 
may  be  inaugurated  without  the  presence  of  spermatozoa  by  subjecting 
the  mature  ovum  to  the  action  of  various  chemical  agents,  such  as  weak 
solutions  of  acids  or  alkalies — artificial  parthenogenesis.  In  such  cases 
development  appears  to  progress  normally  up  to  a  certain  point,  but  at 
present  there  is  no  evidence  available  to  indicate  that  thoroughly  formed 
animals  will  result. 

Lefevre,  1907,  has  shown  in  Thallasema  that  the  egg  under  such  con- 
ditions casts  off  two  polar  bodies,  as  usual,  but  that  the  cells  resulting 
from  segmentation  possess  only  one  half  as  many  chromosomes  as  when 
fertilization  occurs.  Accordingly,  it  would  appear  that  the  process  of  fer- 
tilization may  be  resolved  into  two  parts:  the  fusion  of  the  male  and 
female  chromosomes,  and  the  inauguration  of  segmentation.  In  the  higher 
animals  it  would  seem  that  the  two  functions  are  inseparable,  while  ex- 
periments upon  artificial  parthenogenesis  in  some  of  the  lower  species 
clearly  show  that  the  latter  may  occur  absolutely  independently  of  the 
former.     In  view  of  such  facts,  Loeb  in  1909  stated  that  spermatozoon 
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TPgarded  as  an  activator,  which  serves  to  fttinnilate  nucleln  syn- 

For  a  time  rt  was  believed  that  the  centrosome— the  striictiire  which 

ircntly  presides  over  the   act  of  cell   division— disappeared   from   the 

jvurn  during  the  last  phases  of  maturation,  and  accordingly  the  mature 

could  not  hcgin   to  segment  until    the   lackino^  t^tructure    had   heen 

estored   by   means   of   the  male  pronucleus.     This,   however,   cannot    bo 

iccepted  as  a  universal  rule,  particulaily  in  view  of  the  fact  that  such 

poasibiHty  is  lacking  in  artificial  parthenogenesis. 


Fig,  90.  Fig.  gi.  Fig.  92. 

FiOB.  90-92. — Changeb  in  the  Segmentation  NccLsrrs  (Sobotta).     X  600 

P.,  polar  body;  a.n.,  steKmentation  nudetiB* 

General  Bevelapment  of  Ovum. — Soon  after  the  appearance  of  the  seg- 
mentation nucleus.  cary«>cinetic  changes  take  place  within  it  and  give  rise 
l^ft  typical  nuclear  spindle,  which  is  soon  converted  into  a  dya,ster,  to  be 
lily  followed  by  the  division  of  the  ovimi  into   two  cells   (Figs.   90  to 
92),     Each   of  these  in  turn  divides,  giving  rise  to   four  cells,   though 
[Sobotta^d  inveatigations  on  the  mouse  show  that  one  of  the  original  cells 
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Fig.  93,  Fig.  94.  Fig.  96. 

Fius.  93-96.— Formation  of  MuujfcitHY  Mass  (Sobotta).     X  500 

lents  earlier  than  the  other,  so  that  wc  next  have  three  cells.     This 
roc^ss  of  cell  division  or  segmentation  goes  on  until  the  original  ovnm 
onies  converted  into  a  mass  of  cells*  which  is  designated  as  the  morula, 
mnlherrif  muss  (Fig.  S15). 

Fluid  soon  appears  in  the  mulberry  mass  and  forces  the  cells  to  the 
periphery,  thus  giving  rise  to  a  ves^icolar  structure  consisting  of  a  single 
layer  of  cells  which  surround  a  cavity  filled  with  tluid — the  segmentation 
vity\     The  entire  struclure  at  this  ttnu*  is  known   as  the  blastodfrmic 
icle,  which  in  tlie  rabbit  and  many  other  animals  is  still  surrounded 
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by   the   vitelline  membrane    (Fig.   96),  whereas  in  the  mouse  the  latter 
disappears  before  the  formation  of  the  mulberry  mass  (Fig.  109). 

In  a  sliort  time  a  collection  of  cells  can  be  noted  at  one  point  on  the 
inner  surface  of  the  blastodermic  vesicle.  This  is  known  as  the  internal 
cell-mass,  while  the  single  layer  of  cells  forming  the  wall  of  the  vesicle  is 

frequently  spoken  of  as  the 
primitive  chorion  (Fig.  9G). 
When  viewed  by  transmitted 
light  the  internal  cell-mass  aj)- 
})ears  darker  than  the  rest  of 
the  surface  of  the  blastodermic 
vesicle,  and  hence  is  called  the 
macula  emhryonalis.  Sections 
made  through  it  at  this  point 
show  that  it  is  composed  of  sev- 
eral layers  of  cells,  those  nearest 
the  exterior  being  ectodermal, 
and  those  nearest  the  segmenta- 
tion cavity  entodermal. 

Tho  formation  of  a  blasto- 
dermic vesicle  has  not  as  yet 
bec»n  observed  in  the  human 
ovum,  but,  as  it  has  been  dem- 
onstrated in  the  ova  of  the  vari- 
ous species  of  animals  which 
have  been  available  for  study, 
there  is  no  doul)t  that  it  occurs  in  all  mammals.  These  changes  are  supposed 
to  take  place  while  the  ovum  is  making  its  way  through  the  tubes,  or 
just  after  it  has  l)ecome  implanted  upon  the  uterine  wall.  The  transit 
through  the  Fallopian  tube  is  believed  to  occupy  a  period  of  from  five 
to  seven  days,  as  has  been  verified  in  the  guinea-pig,  and  appears  probable 
in  human  beings;  since  Hyrtl  upon  one  occasion  discovered  an  ovum  in 
the  uterine  end  of  the  tube  five  days  after  the  cessation  of  the  menstrual 
period.  Since  the  studies  of  Graf  Spec  show  that  in  the  guinea-pig  the 
blastodermic  vesicle  is  not  formed  until  after  the  ovum  has  become  im- 
bedded in  the  decidua,  it  is  probable  that  the  same  holds  good  for  man. 
If  this  be  the  case,  it  could  scarcely  be  formed  before  the  latter  })art  of 
the  first  week,  after  which  it  must  undergo  very  rapid  changes,  as  the  13 
to  14-day-old  human  ovum  described  by  Bryce  and  Teacher,  which  is  the 
earliest  on  record,  presents  a  much  more  advanced  stage  of  development 
(Fig.  108). 

Following  the  formation  of  the  blastodermic  vesicle  and  its  internal 
cell-mass,  the  further  development  of  the  ovum  varies  greatly  according 
to  the  intimacy  of  its  attachment  to  the  uterine  wall.  If  this  is  loose,  and 
there  is  an  abundance  of  space  in  the  uterine  cavity,  important  changes 
promptly  occur  upon  the  surface  of  the  vesicle,  as" in  the  rabbit  and  dog. 
On  the  other  hand,  if  the  ovum  is  very  minute,  and  soon  burrows  into  the 
depths  of  the  uterine  mucosa,  these  changes  are  lacking,  so  that  further 


FtG.  96. — Blastoderiiic  Vbsiclb  of  Rabbit 
(v.  Bcneden). 

5.,  cavity  of  vesicle;  ect.,  primitive  ectoderm; 
t'.c.m.,  internal  cell-mass;  z.p.,  sona  pellucida; 
e.,  albuminous  envelope. 
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elopmcnt  takes  place  in  the  interior  of  the  vesiele^ — the  so-called  "inver- 

jion*'  of  the  gemi  la  vers*  to  which  attenlion  ^vas  partletdarly  directed  by 
Seienka  in  1884.  At  tirst  this  was  considercil  peculiar  to  certain  rodents, 
t>ut  it  19  now  kntiwn  to  wcur  in  many  other  inaromals,  such  as  the  pig, 
beep,  monkey,  and  in  all  probability  man.     We  shall  accordingly  briefly 

consider  the  changes  occurring  in  tlie  r}i!»hit  and  dug,  and  then  take  up 

in  more  detail  tljose  obgerved  in  certain  rndcnts,  bats,  monkeys,  and  man. 
Ab  the  cells  composing  the  internal  cell-maBS  proliferate,  they  give  rise 

'to  a  round  or  oval   area  at  one  point   on   the  surface  uf  tiie  blastoder- 

inic  vesicle — the  entbrfjunk'  arm — wbic!i  at  fir^t  consists  of  two  layers  of 
?lls  representing  tlie  cetodenii  and  eii|fnh  rin  respectively.  Sf)ecijncns  pre- 
enting  tliis  stage  of  devefopuient  are  readily  obtained  from  ralihits  and  dogs. 

lln   them   the  embryonic  ^^ 

area*     when     viewed     by 

Itrandmittcd  light,  is  first 

iTonnd*  but  later  oval  in 

[ehape,  and  presents  n 
dark  cejiter  and  a  li;zht 

|peripher)\  which  are  des- 

^igliated     re^pwtively     as 

I  the  area  opam  and   the 

\arcn  prfhin'da  (Fig.  ^7)* 

I  This     difTerentiatinn     m  f:«$^!8^^^^^B^*  -^SS^^^^j^i^S^ps 

due  to  the  fact  that  the 

I  cells*  composing  the  for- 

jmer  are  arranged  in  sev- 
eral   layers,    wheren-    r 
the  latter  only  two  cu  i  ■ 
made  out. 

The    embryonic    area 

I  soon  lieconies  t^lightly  ele- 
vated above  the  general 
surface  of  the  blastoder- 
mic vegiele,  and  now 
forms  what  is  known  as 
the  embrtfonic  shield,    A 

few  hours  later  a  darker  zone  appears  at  one  end  of  the  shield   and  seon 
exceeds  it  in  pize  (Fig.  97,  M,S.).    This  is  the  mfsodrrwic  area,  which  on 

f section  is  seen  to  be  made  up  of  spindle-shajied  nnd  triangular  cellB. 
Fig.  D^,  repre*i<inting  a  section  through  tlie  enibry<mic  area  of  a  dog  at 

Uhis  stage,  shows  distinctly  that   it  is   made  up  of  two  layers — ^x^toderm 

[and  entoderm.  The  mesodermic  area  ra|)idly  increases  in  size,  and  soon 
forms  a  complete  layer  inside  the  blastodermic  vesicle  between  the  ectoderm 
and  entoderm. 

A   little  later   there   appears   in   the  middle  of  the  embryonic   area   a 
slight  depression — the  primitive  -vfn^d'— which   is  hounded  on   either  side 

[by  a  slight  elevation — the  primitive,  folds  (Fig,  97,  F,S,),  Shortly  after- 
ward  a  second   depression- — the    meduHartf   groove — appears   in    front   of 


V>. 


%:\ 


FlO.    97*"-^l^Mltji;Y««Mti      Akka,     i  >"i 


ii.C,  area  opaca;  A.P,,  area  peHucida;  M.S„  mesodorniic 
mckd;  P.S,^  primitive  streak. 
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the  primitive  streak.  It  is  boondcd  on  pitlier  side  bj  an  elevated  fold — 
the  medulla rv  ridges — which  converge  anteriorly  to  form  the  head- folds. 
Tlye  mednllarv  groove  is  in  the  same  line  with  tlje  primitive  streaky  but 


Ettt. 


FlQ,  98. — Section  thkijiuh  Eakly  Emheiyonic  AiikA  of  Doa  (Boimet). 
Ec*,  ectoderm;  Eni.,  etitodann. 


X   ISO. 


never  unites  with  it;  while  the  medullary  folds  diverge  posteriorly  and 
inclose  the  anterior  end  of  the  primitive  streak  {Fig*  1J!>).     As  the  ovum 
heeomes  older  the  medullary  groove  and  tolds,  which  result  frojii  prolifera- 
tion of  the  eetoderui  and  later  give 
rige  to  the  central  nervous  system,  rap- 
idly increase  in  size;  wliile  the  primi- 
tive streak  remains  stationary,  so  that         ^^^     j^lB^---'^^^^!— H/* 
in   a    short  time  it  occupies  only   a 
small  portion  of  the  embryonic  area. 


^^UM. 


-Ps. 


\ 


Fio.   9^- — Embhvokic   SaiiLLD   of    IIabdit, 

aaOWlNU   PlOMlTlVB  SrftEAIfc  AJ*D  MEDUL- 
LARY FoLOfi  i^KolLoiaaxi),     X  28. 


FkJ,      lUO. — CatLKKN      KhlUUYu      WITH     FlVI 

SBQMliiNTi}  ^KoUmaim). 
//X,   head-fold;  ^J.^  ineduUury  folds;  /*.| 
primitive  streak;  /".«.,  primitive  eegraenU; 
Fs.t  pniietal  lone;  S,z,,  Besmental  sooe. 


While  these  changes  are  taking  place  on  tlie  surface  oftbe  embryonic 
area,  others  of  no  Jess  importame  are  going  on  in  its  depths,  which  result 
in  the  formation  of  the  mesodermic  structures.     On  either  side  of  the 
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medullary  canal  can  be  observed  a  slight  thicken ing — the  segmental  layer 
[•(the  Stairunzone  nf  the  Germans) — outside  of  whicli  is  a  tiiioner  layer — 
the  parietal  zone  (Fig.  100).     The  sej^^mefital  Ifiyer  soon  beeonie?  divi<h*(l 


f^f 


lOL — Se»tiow  THMortm  Ahka  l»f  Dih;  PH<»wi^f<i  Tbkek  LAVEiifi  (Htmm-t).     X   180. 
Kri,  L'<.'io<ierm;  Eni.,  fiitdtlt^jui;  J/.,  meacxlertiii  MM.,  iijedulliir>'  Kroove. 

I  lip  jnio  a  DuiJiber  oi  iiHjro  or  less  cnhoidal  masses  of  tissue  nn  either  side 
[of  the  medullary  groove,  which  are  varioiKsly  designated  as  proluveriehro', 
l|>riiriar)^  segments,  or  mesohlastic  stjmites;  from  thefie  the  museulature  of 


KfAA  »:.-. 
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fiQ,  102. — SscrtoN  TBROOGB  DoQ  Embryo  sBDwma  Greater  Developmbntof  MEaoDKRM 

(Bonnet).     X   im, 

Ed.,  ectoderm;  Enl.^  entodenii;  M.,  mesoderm;  M,G.,  medullary  groove. 

■the  doFMl  portion  of  the  body  is  developed.    The  parietal  zone,  which  is  also 

Imade  up  of  meaoderm,  soon   becomes  divided    into  two  layers  which   in- 

Iclose  a  cavity,  the  ca^Jome.     Thc^  outer  layer  is  covered  by  ectoderm,  ami 

IS  designated  a^  the  somatoplmre,  while  the  inner  is  lined  by  entoderm 
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FiG,  103. — Skction  thbodoh  Doo  EiiBBifo  bbowing  Fokmation  ojr  Amkion  (Boimet 

X  100- 

U  OffllMafiJ  CAh.,  notocbord;  Ect„  cKitoderm;  Eni.,  eiitcxierm ;  M,^  meBodonn;  Som.,  eomato- 
pleurc;  Sy//.t  Bplaiiclinopleure. 


and  is  called  Ihe  sphinchnopleure.  From  a  ])art  of  the  former  the  anterior 
and  lateral  abdominal  walls  are  developed,  while  in  many  animals  its 
greater  portion  gives  rise  to  tlie  chorion  and  amnion. 

Thus  far  we  have  considered  the  growing  ovum  as  seen  from  without; 
0 
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but  the  study  of  mkroseopical  sections  through  it  aitis  us  pfill  further 
in  understanding  its  devplopment.  Fig.  98  represents  a  seetion  through 
t]ie  emhrvonic  area  at  an  eorly  pt^riod.  nud  f\mws  that  the  grtmter  part 
of  the  blat5t(*derniic'  vesieh*  iis  eoMipo,sed  of  two  layers  of  cells,  the  ecto- 


Fiu.  104. — SEfTioN  THRorcm  Do«  Embhto  showing  Foumation  of  Amnion,  witb  GrkaTicii 
Develupmknt  or  Somatoi»lkurk  (Bunoet)*     X    100- 

C,  cciilome;  CA*»  notoclinrd;  iCci.,  pctodorm;  ErU.,  entoderm;  Af.^  mesodGinti;  Stmt,,  aomato- 

|)leiire;  Spi.,  tspliiDehnopleurt-'. 

derm  and  the  vniuderm,  while  in  tlie  region  of  the  end>ryonic  area  the 
former  is  arranged  in  several  layers,  whiTeas  the  latter  consists  of  a  single 
layer.  Fig*  101  represents  a  section  through  the  einbryonic  area  of  a 
dog  at  a  little  later  stage,  and  eliows  three  distinct  layers — ectoderm,  nicso- 


allantois 
hind-gut 


Fio.  105. — DiAonAif  RBPBEaENnNo  I-onoitudinal  Sectiom  thuocob  Mavmaliak  Embrto, 
BHOwiNO  Formation  of  Amnion. 

derm,  and  entoderm.  In  Fig.  102  a  stil!  later  period  of  development  is 
shown;  tlie  medullary  groove  is  well  nmrked,  nnd  tlie  mescMlerm  has  be- 
come thickened  to  form  the  segmental  layer. 

From  the  ectoderm  are  developed  the  central  nervous  system  and  the 
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fcutaneouB  structures;  from  the  niesoderm  are  derived  the  muscular  and 
circulatory  |x>rtions  of  Uie  body,  the  reproductive  organs  and  the  con- 
nect tve*t  issue  framework  of  tlic  various  other  organs;  while  the  entoderm 
fives  rise  to  the  digestive  tract  and  the  organs  whlcli  are  more  or  less 
itimately  connected  with  it. 

In  the  chicken,  rabbit,  dog,  and  many  other  mammals  the  chorion  and 
tmnion  are  not  formed  until  tlie  parietal  layer  of  the  mesoderm  ha« 
ecome  well  developed  and,  together  with  the  ectodenu  and  entoderm,  has 
en  differentiated  into  the  Bomatopleure  and  eplanchnopleure  (Figs.  10;i 
■and  104).  Then  folds  of  soraatopleiire  arise  at  the  head  and  tail  ends 
and  sides  of  the  embryo  and,  gradually  arehing  over  it,  meet  together  and 
fuse,  thus  inclosing  its  dorsal  surface  by  two  membranes.  The  outer  of 
tliese,  the  chorion,  is  composed  of  an  outer  layer  of  eetoderni  and  an  inner 
lyer  of  mesoderm ;  while  in  the  inner  membrane*  or  amnion,  the  meso- 
ierm  is  without  and  the  ectoderm  within,  toward  the  embryo  (Fig,  105). 
Implantation  of  Human  Ovum.— Aeenrding  to  Orof^ser,  the  segujent- 
|ng  human  ovum  does  not  excfed  0,2  mm.  in  diameter  wTien  it  reaches 
he  uterine  cavity,  and  does  not  become  implanted  until  at  least  nine  days 
fter  the  fruitful  coitus.  Moreover,  it  has  already  l>een  stated  that  it 
probably  still  in  the  morula  stage  and  has  not  developed  into  a  hlasto- 
Jermic  vesicle.  These,  hrjwever,  are  mere  suppositions,  as  no  one  has  as 
et  observed  a  human  ovum  in  the  process  of  imphmtation ;  conse<juently, 

we  are  forced  by  analogy  to  believe 
that  the  yjroecss  is  elTected  in  the  same 
manner  as  in  the  guinea-pig. 
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"^Q-  100. — GtTiNCA  Pig 'a  Ovum  ATTA<?mDD 
TO  UTnam*  MucodAt  Seventh  Dat 
(Spee).     X  375. 

semnentation  cavity;  Ep.,  utprine  epithe- 
lium; O.,  ovum;  Z.,  loua  of  pellucida. 


FiQ.  107. — OvtrM  OF  Guinea  Pta  Btjriiow- 
IKQ  Through  Utcrinb  Mucosa,  Sev- 
enth Day   (Spee).     X   375. 

C,  capUlary;  D.,  dt^cidua:  Ep,,  uterine  epi- 
thelium; O.,  ovum. 


r 

^"       Graf  Sp4?e  has  demonstrated  that  the  ovum  of  tluit  animal  reaches  the 
uterus  during  the  seventh  day  after  fertilization  while  utill  in  the  morula 
^btage,  when,  owing  to  the  viscidity  of  its  exterior,  it  becomes  attached  to 
^Hhie  free  surface  of  the  endometrium.    Ae  the  result  of  a  supposed  digestive 
^Mction,  the  epithelium  immediately  beneath  it  is  destroyed,  and  the  stroma 
^•liciuefied,  so  that  a  cavity  ie  formed  into  which  the  omm  Binki?  and  grad- 
ually descends  into  the  depths  of  the  deeidua,    Follo^ang  thi^,  the  margins 
of  the  opening  coalesce,  bo  that  the  ovum  eventually  comes  to  lie  in  a  eav- 
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ity  wliieli  has  no  onmnuinication  with  {he  intorinr  of  the  uterus.  (Figs. 
100  and  107.) 

Such  a  procedure  does  not  imply  so  radiral  a  destruction  of  tissue 
as  one  might  at  first  suppose,  as  Spec  states  tiiat  it  involves  only  an  area 
the  width  of  four  or  tive  epithelial  cells.  Moreover,  the  digestive  aetion 
is  not  entirely  theoretical,  aa  Grafcnbnrg  haa  denKuistrated  that  fcetal 
epithelial  edls  contain  a  tryptie  ferment  which  in  lahoratory  cxpcrinients 
is  capable  of  digesting  tissiU'S. 

As  early  as  Lsiu;,  Herff  stated  that  it  wai^  prohaltle  timi  the  human 
(aum   iHX^atne   implanted   hy   a   similar   mcchaiiisui,   hut   it   was   not    utiid 
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Fit*.  IQH.—DiAijRAM  UP  Teach i:it-U it Yci;:  Ovlm.     X  50.     iT.  11.  Bryce.  DcL) 

P,e.,  point  of  cDtrance;  ci/L,  cytO'lrophoblaat;  pL.  plaamodi-trophoblast ;  n.t,,  ticcrotin  Bone 
of  decidua:  gl.,  inland:  rap.,  capiltao';  p' •'►  nmssei*  of  viiriiolntnijj  pliistnodiuni  mvuding 
capillari<ja.  The  rjixnty  of  the  tjlastficyst  is  coniplcO'ly  filk-d  with  uipsobht?*! ,  and  ini- 
bt'dded  thLTein  ure  thu  iimuio-eiiibryoiiic  imd  tulodernjic  vesicleu.  The  uauirstl  pntpor-^ 
Uqub  of  the  several  parts  have  been  strjctty  observed, 

18^9,  following  the  description  hy  Inters  of  a  very  early  ovum  in  situ, 
tliat  sueh  views  were  RTioualy  eon^^idered.  This  ovum  ( IMate  V)  measured 
1,(\  X  OJ)  X  0.8  niUL,  and,  as  it  was  entirely  eudunlded  in  the  deeiilua, 
surrounded  by  many  layers  of  eetodermal  eells  and  completely  separated 
from  the  uterine  cavity,  Peters  eoncloded  that  s>ucli  a  uondilion  could  be 
explained  only  Ijy  some  such  mechanism  asi  that  described  f)y  Spee;  at 
the  same  time  he  demonstrated  tlie  incorrectness  of  the  then  prevailing 
views  upon  tlie  suhjeet. 

Up  to  1^1 1   at  least  ten  early  ova  in  situ  have  been  described,  none 
exceeding  5  mm.  in  diameter,  and   varying  in  age  from  the  end  of  the 
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Fia.  109.  —  Ovmi  of 
MousK,  Second  Half 
OF  FouHTH  Day  {So- 
botta).     X  450. 

S.C..  segniontatiaa  ca\^ty. 


Fio,  110.  ^  Blastoder- 
mic Vksicle  of  MotresE, 
End  of  Fochth  Day 
(Bobotta),     X  450. 

S.C.,  ftegmentation  cavity* 


second  to  the  end  of  the  third  week.     They  were  described  by  the   fol- 
lowing authors,  and  are  arranged  according  to  their  age: 

Bryce  and   Teacher,    Peters,   Heine   and   Hofbaner,  Leopold,  ITerzog, 
•  Jimg»  Spee,  Merttens,  Beneke  and  Fetzer. 

In  each  instance  the  oviun  lay  iti  the  depths  of  the  deeidiui  and  was 
separated  from  the  uterine  cavity  by  a  definite  layer  of  tissue.  Fig. 
108  is  a  diagram  of  the 
ovimi  di^^eribed  by 
and  Teacher,  and 
a  good  idea  of  the  cod- 
ditions.  This,  the  young- 
cst  human  ovum  yet  re- 
corded*  measured  U.T7  x 
0.63  mm.  and  is  prol»a- 
bly  13  dayg  old;  whib*  the 
depression  marked  1\  e, 
probably  represents  its 
point  of  entrance  into  the 
decidiia, 

Sevelopmeiit  of  Chorion  and  Amnion. — In  many  maminabs  furtlier  de- 
velopment does  not  take  pbire  \\\mn  ihv  surface  of  the  blastodermic  vesicle, 
as  has  just  been  described,  but  rather  in  the  intrrior  of  the  internal  celb 
inaBS.  This  process  was  lirst  described  by  tSelenka  and  Spee  in  certain 
rodents,  and  was  believed  to  represent  an  actual  inversion  of  the  germ 
layers.     Later  investigation,  however,  has  shown  that  it  is  a  raucli  more 

widely    spread    process,    and    occurs    in    many 
species  of  animals. 

It  would  appear  tliat  the  term  does  not  cor- 
rectly describe  the  process  in  all  instances,  as 
inversion  does  not  occur  in  the  strict  sense  of  tlie 
word,  but  is  simulated  by  the  development  of  the 
eml>Tyonic  area  iit  a  jioint  more  or  less  removed 
from  the  external  surface  of  the  blastodermic 
vesicle,  8ol)otta,  in  WOll^  published  an  exeellent 
dt'seription  of  the  ]>rocess  in  the  mouse,  from 
which  uiany  of  the  statements  concerning  its 
f  arly  stages  are  taken. 

After  fertilization,  the  segmented  ovum  can 
be  fonud  in  tiie  uterine  cavity  as  a  n  Mini  la  mass, 
and  Figs.  ItVJ  and  110  show  it  being  transformed 
into  a  blastodennie  vesicle;  while  Fig.  Ill  shows  a  later  stage,  with  a 
well-developed  cavity  and  an  internal  cell-mass.  The  latter  proliferates 
rapidly,  and  a  little  later  the  layer  of  cells  on  its  inner  surface  becomes 
dilTcrentiated  from  its  neighbors  and  stains  more  intensely.  This  is  the 
first  appearance  of  the  entoderm,  while  all  the  other  cells  are  to  be 
regarded  as  ectodermal  (Figs.  112  and  113). 

The  internal  cell-uiass  then  proliferates  rapidly,  and  soon  gives  rise 
to  a  moro  or  less  cylindrical  structure,  composed  of  closely  packed  cells^ 
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Fig,   hi.  —  BiJiHTODERMtc 
VK«ict«:  OF  Mouse.    Firrn 
Day   (SohottJi).     X   450. 
S.C.t  seffxncDtJitioii  cavity. 
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which  projects  into  the  cavity  of  the  vesicle.  This  is  covered  by  a  single 
layer  of  cuboidal  entodermal  cells,  while  the  ectodermal  cells  which 
form  the  wall  of  the  vesicle  lose 
their  cuboidal  appearance  and  be- 
come almost  flattened  (Fig.  114). 
Gradually  the  entodermal  cells  ex- 


Fio.  112.  —  Blastodermic  Vesicle  of 
Mouse.        First   Half   Sixth   Day 
(Sobotta).     X  300. 
Ect.,  ectoderm;  Eni.,  entoderm. 


a     CM. 

Fio.  113. — Blastodermic  Vesicle  of  Mouse  in 
Uterine  Cavity,  Second  Half  of  Sixth 
Day  (Sobotte).     X  300. 

C,  cavity  of  ovum;  CM.,  cell-mass;  ErU.,  ento- 
derm; Ep,t  uterine  epithelium;  !>.,  decidua. 


tend  outward  beyond  the  cylindrical  structure,  and  eventually  come  to  line 
the  entire  interior  of  the  blastodermic  vesicle,  where  they  form  the  epithelial 

lining  of  the  yolk-sac. 

While  these  changes  are  taking 
place,  the  ovum  becomes  firmly  at- 
tached to  the  uterus,  and,  after  the 
disappearance  of  its  epithelium, 
comes  into  direct  contact  with  the 
connective  tissue  of  the  mucosa 
(Figs.  115  and  117).  At  the  same 
time,  the  cells  at  the  outer  portion 
of  the  cell-mass  multiply  rapidly, 
and  give  rise  to  the  ectoplacenta, 
which,  invading  the  adjacent  ma- 
ternal tissue,  opens  up  its  blood-ves- 
sels, thus  bringing  the  foetal  cells 
and  the  maternal  blood  into  di- 
rect contact.  Almost  simultaneously, 
a  longitudinal  split  appears  in  the 
underlying  cylindrical  mass  of 
colls.  This  rapidly  becomes  larger 
and  gives  rise  to  a  cavity  lined  by 


Fio.  114.  —  Blastodkbmic  Vesicle  of 
Mouse  in  Uterine  Cavity,  Second  Half 
of  Sixth  Day  (Sobotta).     X  300. 

U.C,  uterine  cavity;  C,  cavity  of  ovum; 
CM.,  cell  mass;  ErU.,  entoderm;  Ep, 
uterine  epithelium;  D.,  decidua. 


DEVELOPMENT   OF    C^HORION    AND 

'a    rfngle    layer    of    eetoclwmal    eell^— the  amniotic    ravity     (Fig,    117). 
Thus  far  no  trace  of  the  future  emhryo  h  apparent,  but  soon  the  cells 
at  one  point  upon  the  wall  of  the  primitive  anmion  heg:in  to  proliferate,  anfl 
p  give    rise    to    a    typical    emhryonic 

||Phjfl^#tf  P7  ^^^^'  which  then  undcrgoet?  the  same 
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Fio.  115,  —  Blastodermic  Vesiclk  of 
MorsE  jN  Uterike  CAvmr,  Seventh 
Day  (Subottaj*     X   3Q0, 

Am.^  oiuaiotic  cavity;  Ep.,  iitcriue  epithe- 
iiuni,  t'.Af,,  celi-maaa;  D.,  decidiia;  U.C, 
uteriDL'  cavity;  ErU.^  entodenu;  C,  cavity 
of  ovum. 


Fig.  UG.  —  Blastodermic  VEeiicLn  ot 
Mouse  m  Uterine  Cavity»  First  Hal* 
or  Seventh   Day   (Sobotta).     X  300, 

Ep.,  uterine  epH helium;  C,  cavity  of  ovum; 
EnL,  eotoderm;  D,,  deciiiua;  CM.,    c«H- 


cycle  of  chancres  as  in  the  rabbit,  except  that  the  somatopleiire  takes  no  part 
in  die  formation  of  the  amnion.  With  the  rlevclopnient  of  the  mesoderm 
the  entoderm  liecomeg  separated  from  the  ectoderm,  with  the  resulting  for- 
mation of  the  yolk-Bae,  the  allantois,  and  the  extra   embryonic  ca^lome. 

The  researches  of  Graf  Spec  have  demonstrated  the  occurrence  of 
practically  identical  changes  in  tlie  guinea-pig,  except  in  the  fact  that  tlie 
OTum  becomes  embedded  in  the  def»ths  of  the  uterine  mucosa  before  the 
development  of  the  blastodermic  vesicle. 

Van  Beneden  has  shown  that  the  development  of  the  amnion  and  em- 
bryo occurs  in  a  somewhat  similar  manner  in  the  bat.  In  this  case,  how- 
ever, the  internal  cell-mass  does  not  give  rise  to  a  cylindrical  projection 
into  the  cavity  of  the  blastoderm ie  vesicle,  but  forms  a  lentieidar  enl a rge- 
mejit  upon  its  inner  surface.  By  the  degeneration  i>f  the  cells  in  its  center 
a  cavity  appears,  which  is  that  of  the  amnion,  while  the  embryo  is  de- 
veloped from  the  cells  at  its  base  (Figs.  118,  lit)  and  120). 
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In  monkeys  the  earliest  stages  of  development  have  not  been  observed, 
but  the  early  ova  deseribed  by  Selenka  leave  no  doubt  ae  to  the  mode  of 
origin  of  tiie  amnion  and  emliryo.  Thus.  Fig.  U2,  wliieb  represents  a 
sectit)n  tfiruugh  an  early  ovurn  of  the  gibbon,  shows  a  well-developed  cliorion 
and  ccelomic  cavity,  while  the  small  amnion  and  embryonic  area  hang  by 
a  pedicle  from  the  inner  surface  of  the  chorion.  At  the  point  marked 
"F'  m  the  drawing  is  a  depression  upon  the  outer  surface  of  the  chorion. 
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vvhieli  in  all  probability  repre- 
scuts  the  point  of  inversion. 
Likewise,  Fig.  120,  showing  a 
section  through  a  semnopithe- 
cns  ovum,  presents  a  typical 
early  jilacenta  with  wcll-dL'vel- 
oped  chorionic  villi.  There  is 
a  large  ccelomic  cavity,  while  a 
very  tunal!  amnion  is  loosely 
attached  to  the  interior  of  the 
chorionic  uiembrane.  The  em- 
bryo is  re|»resented  by  a  min- 
ute embryonic  area  and  a  yolk* 
sae,  and  it  is  evident  that  the 
former  nnist  have  originated 
at  some  point  on  the  inner  sur- 
face of  the  amnion. 

Tlie  earliest  human  ovum 
with  which  wc  are  aei]uainted 
was    described    by    Bryec    and 


Fio,  117, — Blastoderm II'  VEeirLi;  ^h  Mi-i  sl  in 
Uteiunk  Cavity.  KruHTH  Day  {SdM-tiaL  >;  l»25. 

-r4 in,,  amiiiotic  ctivity;  fi.,  blond;  C,  cavity  of 
ovum;  />.,  dmdua;  Eei.,  cQtoderiii;  ErU^  ento- 
demi;  E,F,,  ccto-pliiccnta. 


Fio.  118. — Blabtopkiimic  Vesicle  of 
Bat   tVati  Beiirdeii).      X   275. 

C.i  cavjiy  of  veaiclc;  CM.,  intemat 
ocU-masa;  E.,  enveloping  layer. 


Teacher  in  1908,  and,  although  we  are  entirely  ignorant  coneerning  its 
earlier  statfct;,  there  is  every  rea^tui  to  8U|ii)oso  that  it  hceame  implanted 
njjon  the  uterine  mucoBa,  as  already  deFcribed.  This  specimen,  which 
was  found  in  a  shred  of  decidual  tis^sue  expelled  eleven  days  after  the 
nienstrnal  period  should  have  hej^un,  rueasiired  0.77  x  rtj]:!  luillirneter, 
and  was  probably  13  or  14  days  old  (Fig.  108).  It  consisted  of  a  hlasto- 
dernirc  vesicle  iilled  by  niesoderniic  tissue,  which  contained  two  Binall 
cavities:  the  larger,  lined  by  a  single  layer  of  euhoidal  cells,  representing 
the  amnion,  and  the  srualler,  lined  by  flattened  cells,  representing  the  yolk- 
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sac.  Immediately  surrounding  the  vesicle,  and  representing  the  early 
chorion,  were  several  layers  of  ectodermal  cells,  presenting  all  stages  of 
cell  division,  while  springing  from  their  periphery  were  irregularly  shaped 
branching  and  interlacing  masses  of  vacnoluted  protoplasm,  not  divided 
into  individual  cells,  which  extenderl  to  the  margin  of  t!ie  implantation 
cavity  and  opened  up  maternal  bluod-vciiscl^,  wlio?ie  lontcnts  then  em-ajM^d 
.^  into  the  spaces  of  the  proto- 
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plasmic  network.  This  entire 
tissue  is  designated  as  the  tro- 
]>h<>lilast,  tlie  individual  cells 
prohahly  ctprrusptmding  to  the 
Langhans  cells  of  the  ehorion^ 
and  the  protoplasmic  masses 
to  the  syucvtiuui.  ^ 

The  next  earliest  human 
ovum  was  described  by  Peters 
in  1899»  and  is  of  special  in- 
terest for  the  reason  that  its 
description  formed  the  basis 
for  our  present  ideas  concern- 
ing the  eniliedding  of  the  ovum 
and  the  deveh>|uncnt  of  the 
(liorttm  and  amnion  in  mnn. 
M'liis  s|Hriineu.  which  Peters 
considered  to  lie  only  three  or 
four  day^  old,  is  actually  older 
than  the  one  just  described, 
and  was  found  in  the  uterus 
of  a  wo  111  an  who  committed 
suicide  three  days  after  miss- 
ing her  menstrual  period,  Tt 
measured  l.fl  x  O.ft  x  111)  uiilli- 
meter  in  its  various  diameters, 
and  presented  a  well-developed 
chorion  and  a  very  small  am- 
nion. Platf*  IV  repri'>ients  a 
section  through  the  jjortion  of 
decidua  in  which  it  was  em- 
bedded, and  shows  that  the 
ch(U'ion  is  made  up  of  two 
layers — a  thin  inner  layer  of 
connective  tissue  which  is  poor 
in  cells  and  forms  the  lining 
of  the  ctplomic  cavity,  and  an 
outer  layer  couiposed  of  many  layers  of  epithelin!  cells,  ^llie  latter  form  a 
capsule  of  varying  tliickness  about  the  peripliery  of  the  ovum— the  tropha- 
blast — which  in  Pcters's  opinion  re]>rcsents  the  ]u-imitive  ectoderm  of  the 
ovum,    Tlie  majority  of  the  cells  jjossess  well-marked  round isli  or  cuboidal 
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122.— Section  THRortiH  YttusQ  Ovum  of  Hy- 

ILiOBATES.      »HOWlNO      FORMATION      OP      AMmoN 

(3eleDka),     X  8. 

An,  ttinnion;  a.,  amniotic  pHPdicle;  B.,  blood-vnssf^t; 
t\,  chorion;  C.V.,  ctioriofiic  villi:  O.,  dccidun; 
E,,  embryo;  L,  point  of  inversion  of  hiastodermtc 
veaicile;  Int.,  intervillous  space;   Y,S,,  yoIk-«n?, 
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[ics  and  vegiciilar  Buclei.  Scattered  between  them  are  masses  of  proto- 
pltigni  which  show  no  sign  of  division  into  individiml  cells,  and  contain 
irregularly  shaped,  darkly  stained  niielei.  The  trophoblast  has  invaded  the 
surrounding  decidual  tissue  and  opened  up  numerous  hlood-vesgels,  m  that 
many  eomparativeiy  large  blood  Bjiace^i  have  lieen  formed  in  it.  From  the 
underlying  connective  tissue  of  the  chorion  numerous  small  processes  pro- 
ject into  the  trophoblast  and  reprej^ent  the  earliest  stages  in  the  formation 
of  eliorionic  villi. 

Accordingly,  in  these  two  specimens  we  find  a  well-developed  fretal 
ectoderm,  the  ehori^jn,  and  a  very  rudimentary  amnion.  In  Bryce  and 
Teachers  si>ecimen  Iho  latter  was  a  mintite  cavity  lined  by  a  single  layer 
of  undifferentiated  cells,  while  in   Feters's  ovum,  as  shown  in  Fig.  123, 
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Fio.  123.— PoirnoN  of  Pf 


M,  HniHLY  MAO^nriBD,  saoWTNQ  EiiRLT  Staob  m 
-•"■^fFNT  or  EMBavci. 


A.,  ttmmon;  C,  choriou;  oei,^  eci  /.,  entwltrm;  mes.>  mesoderm;  EM„  embryonic 

flhlcld;  y.S,,  yulk-fcac;  Sp.,  portion  of  colIuhj* 
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the  email  flattened  amnion  was  in  contact  with  the  chorion,  with  the  cells 
upon  one  side  of  it  differentiated  to  form  a  rudimentary  embryonie  area. 
As  practically  identical  conditions  were  found  in  the  ovuin  of  Heine  and 
Hofbaucr,  it  would  appejir  that  tluse  structures  could  not  have  devdopeil 
tipon  the  outer  surface  of  the  blastodermic  vesicle,  and  consequently  we 
must  conclude  that  the  amnion  couTd  not  be  derived  from  folds  of  somato- 
pleure,  which  are  n(»t  formed  until  tlie  eud)ryo  has  attained  quite  nn  ad- 
Tanced  stage  of  developTncni.  Furtheriuorc,  it  seems  justifiabb'  to  assuioe 
that  in  human  beings  the  chorion  represents  the  outer  wall  of  the  blast o- 
dermic  vesicle,  and  that  the  amnion  is  develofted  by  a  process  of  "inversion"; 
while  the  emhr}^o  is  derived  from  an  embryonic  area  which  appears  at  some 
l>oint  upon  the  inner  surface  of  the  latter. 
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An    ovum    fnun    the    tbfrd   week,   doscribod   by    Oraf    Spee,   gives   us 
important    infonnatioix    concerning    tlie    aninion,    and,    although    it    does 


FiQ.  124, — MfCRuscoPic  Sell    ...  .„    .,::..  Ovum  Emueddbdtk  I  h  and  Surrouxued 

DT  Dbcidua  Heflexa  Probably  17  Days  Old  ^LeopoidJ, 

not  present  tho  earliest  etages  in  its  formation,  it  serves  to  c-onfinn  tlie 

views  just  stiitiMl.  The  rniiiv 
ovntn  in  \hh  case  nieasiiri'd 
G  X  4.5  millimeters  in  diani- 
eter,  and  possessed  a  \v(*ll- 
de  vol  oped  chorion,  a  portion 
of  which  is  fliown  in  Fig. 
1*25.  Projecting  from  its 
interifjr  is  a  small  vcro 
nlar  strnetiire — the  beginning 
etnbrvo, 
>ce,  pifT.    jof,  rcprci^ents 

^^^'  a  section  through  the 
same  ovum,  and  i^hows 
clearly  the  relations  of  its 
\arions  ]>arts.  The  emhrvo 
is  attached  to  the  inner  sur- 
face of  the  chorionic  meni- 
irane  by  a  niesodermic  ]>cdi- 
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resents  the  earliest  stage  of  the  ahdotninal  pedicle  (the  Baueh- 
erinaDB) 


>),  ^vhicll  is  the  precursor  of  the  uiiiljilitnl  eor«l.     The 
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Fia.  126. — SKcTtow  mnouoB  Spbb's  Oven,  shown  in  prb- 

CEDING  FlUURE.       X   24. 

c,  chorionic  metnbrant*:  ec'^  ectodt*rnri;  mes.,  lueBoderm;  am*^ 
amnion;  <■.«  bc^ginmnj;  (mibo'o;  ha,,  abdominal  pedicle;  all., 
aitiinlnia;  {/,s.,  yolk-«iac. 


greater    portion    of 

the  emlirvo  i^   oceii- 

f»ied  by  the  yolk-sae, 

from     one     end     of      ^ct 

which  a  small  (>roc-  mes. 

ess,    lined    by    ento- 

denn,  uhieh  nuist  Ik* 

considered  t\B  a  nidi- 

nupBtarv  alhintoig,  ex- 
tends into  the  pedi- 
cle.    Oei::npyin>r   one 

side  of  the  pedieh?  h 

a  eraall  cavity  lined 

hy    a     single    layer 

of  epitheliuriu  wliieh 

rt'presriUr*    the    amnion,     thi    «*nr    side    of    this,    again,    if^    a    mass    of 

cells  arranged  in  several  hiyers^ihe  endiryonic  area,  in  which  a  priitutive 

streak  can  be  distin- 
guished. Fifr.  Iv7  repre- 
sents a  lii^ddy  inapii- 
fietl  section  tti rough  the 
same  ovnm,  and  s^hows 
that  the  three  ^orin 
layers  are  well  devt^l- 
opt^d  and,  with  the  ex- 
ception of  the  enty- 
derm,  consist  of  several 
layers  of  cells, 

Fi^s.  r^S  nnd  r29 
represent  nn  older 
ovum,  Mith  an  enibry- 
onic  area  2  mrlltmeters 
lon;Lr»  wliir-h  was  also 
described  by  Oraf  Spec, 
and  which  he  believed 
helonf,^ed  to  the  third 
wet*k  of  fire^nQncy.  The 
einbryo  is  alt^iclud  to 
the  inner  surface  of  tlie 
chorion  hy  the  abdomi- 
nal ]>edicle,  and  is  made 
up  in  ^reat  part  of  the 

volk-sae.     The     enjbrv- 
Fio.  127 — Crobb-bection  thbouoh  Sp»si'»  Ovtrw.     Highly  '     •  *  i      1 

MAliNfKIIilD. 

EJi„  euiho'oiiic  ftreAi  P.,  primitive  «treak;  ed,,  ectoderm;       i^bape,    and     presents    a 
vrU,,  eDtodcrm ;  men.,  mesoderm.  <1  e fi n  l  t  e       me d U  tl a r  V 
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Fig.  128.— Huma^n^  Embbto  2  MtLU- 
METER8  LoHG  (Griif  Spot').  X  30. 
Am.,  amnion;  C,  chorion;  C.V.t  rhori- 
onir  villi;  B^9.,  Bauchstid;  Af.g.^ 
meduUiiO'  groove;  N.e,,  neuren- 
teric  c^nal;  P.«.»  primitive  strealT; 
Y.$.t  yolk-sac. 


groove  and  primitive  streak.  The  two 
are  not  in  the  same  plane,  Imt  the 
latter  h  Uent  nhiiot^t  at  right  aiigh»B  to 
the  former  and  oeeupies  the  inferior 
end  of  the  €*nihrvonic  area,  Betweeai 
the  two  is  a  eniall  opening,  the  neii- 
Ys  renterie  eanal,  which  serves  to  connect 
the  eetoderm  with  the  cntodenn.  Fig, 
129  rejirc&ents  ii  section  through  the 
same  ovum,  and  shows  a  well-developed 
chorion  with  typical  villi,  while  tlie  am- 
nion is  a  small  sac  closely  ap|>licd  over 
the  heginning  embryo.  A  highly  mjig- 
nifled  croBS-section  (Fig*  130}  phows 
the  thT€*e  germ  layers  and  a  well-devel- 
oped somatoplciire  and  splanchiiopleure. 
By  the  folding  of  the  former  it  is 
readily  understood  how  the  hody  walls 
are  formed,  and  hy  that  of  tlie  latter 
how  the  primitive  gut  heconies  ditferen- 
tiatcd  from   the  yfjllv-sac. 


Structure  of  the  Cho- 
rion,—In  its  very  ear- 
liest stages  the  chorion 
probahly  consists  of  the 
single  layer  of  ectoder— •' 
mal  cells  forming  the 
wall  of  the  blastodemiic 
ve.«iiele,  which  soon  he- 
comes  lined  by  a  nieao- 
dennic  layer.  Soon  af- 
ter the  implantati*»n  of 
the  ovnm  in  the  uterus, 
however,  as  shown  hy 
the  researches  of  Hu- 
brecht,  Huekelom,  Pe- 
ters and  Bryce  and 
Teacher,  the  chorionic 
epithelium  rapidly  pro- 
liferates and  forms  the 
many-layered  tropho- 
Idast,  In  itj^  earliest 
stages    the    chorion    is 
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Fio.  129. — SBCTnoN  THuotraa  Human  Otum,  shown  or 
Fio,   128  (Spee). 

alL.  allantoie;  c.e.,  chorionic  t^pitholmm;  cm.,  chorionic  meao- 
derm;  Bn,,  abdomintLi  pedic!«;  £.,  beginninic  embryo:  mLt 
entodorm;  n.c,  neurenteric  canal;  p,*.,  pHmitlVG  Btnak; 
tu,  churiuoic  vUIi;  ««».,  vcsseU  in  wall  of  yolk-sac. 
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^profeablT  8  smonth  niembraDoiis  sac  without  villi;  but  in  a  plmrt  time  buds 
of  coimective  tis&ue  make  tlieir  way  luto  tho  trophoblast  udlI  give  rise  to 
rudimentary  villi  (Figs,  131  and  ld2  and  Plate  IV), 
Fig*  133  ropresonis 
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tion  through  the 
chorion  from  a  three 
Mreeks'  pn?gnaiicy.  In 
it  can  be  distinguished 
two  portions — tlje  cho- 
rionic membrane  and 
the  villi  projecting 
from  it.  The  cho- 
rionic membrane  con- 
gists  of  two  layora — 
the  inner  of  ronneet- 
i\*e  tiesue,  the  outer 
of  epithelium.  Its  con- 
nect ive  tissue  is  com- 
posed of  epiudle  and 
star-shaped  cells  embedded  in  a  mucoid  intercellular  substance,  and  at  this 
period  does  not  contain  blood-vesselfi.  Its  cpitlielium  is  arranged  in  two 
layers:  an  inner  one  adjoining  the  connective  tissue,  which  is  composed 
of  sharply  marked  cuboidal  or  roundish  cells  with  clear  protoplasm  and 
lightly  staining  vesicular  nuclei,  and  an  outer  layer  made  up  of  coarsely 
granular  protoplasm,  which  shows  no  gigns  of  division  into  cells,  and 
through  which  are  scattered  irregidarly  gliaped,  darkly  staining  nuclei. 

Each  villus  arises  from  the  cborionic  mem- 
brane as  a  single  stem,  which  soon  gives  origin  to 
numerous  branches  which  assume  a  more  or 
less  ar^mrescent  form,  the  complexity  of  which 
increases  with  advancing  age.  The  villi  consist 
of  a  co!incetive-t issue  stroma  and  an  epitliclial 
covering,  the  former  being  continuous  with  and 
identical  in  structure  with  the  connective  tissue  of 
the  ehorionic  mem  bra  ne,  wliile  the  cpit  helium  is 
composed  of  the  two  layers  just  dei^i'ribed. 

Prt^jccting  here  and  there  from  the  surface  of 
the  villi  are  epithelial  buds,  usually  consisting 
of  a  mass  nf  protoplasm  which  is  not  divided 
into  distinct  ciAh,  and  which,  when  seen  in  cross 
or  tangential  sect  inn,  rcsenible  giant  cells.  Tliese 
buds  indicate  proliferation  of  the  outer  layer  of  the  chorionic  epithelium,  and 
represent  the  first  stage  in  tho  devclopnient  of  new  villous  branches.  Here 
and  there,  in  the  spaces  betw€^en  the  villi,  larger  and  snraller  masses  of  snuilh 
clear  celh  with  vesicular  niidei  aw  seen.  Tltey  are  usually  deserihcil  as  fleruf- 
nal  igUw(h,  and  were  suppfjsed  to  rej^reseot  sections  through  decidual  se|ita, 
"which  projected  upward  toward  the  chorionic  membrane.  In  reality,  how- 
ever, they  are  masses  of  trophoblast  which  have  not  bern  converted  into  villi. 
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Til  early  ova  tlie  pinlrrvo  is  ff^nnothd  with  the  eniinoctivo-t issue  layer 
of  llio  cborinn  by  a  iiit^soclenuic  |iedirk%  vvlii(  li  \vm  fir^t  (IpKrilreil  l>y  Ilm  a? 
the  ahdominifl  peflidr  ( BauelisticI ).  nwl  is  tlu'  foreruniHT  of  the  iinihiliral 

conL  Throuj^h  this  I  he 
ombilical  vess^'ls  of  the 
eiiiliryo  iriakt*  tlicir  way  to 
the  interior  of  the  chorion, 
whicli  then  iu'comop  vaseu* 
hirizecL 

III  early  jtroofnancy  the 
villi  are  prvUy  iMiually  drs- 
trihwted  over  the  jxTiph- 
ery  of  the  ohorioBic  rnem- 
lirane,  but  later  they  be- 
eoine  more  abinnhint  over 
the  jjortion  wliieli  h  in 
conlaet  with  the  ileeidiiii  bjisnli?;.  the  site  of  the  future  placenta.  Tliis  por- 
tion of  the  chorion  is  (let4]gnate<l  as  the  chorion  frondosum,  while  the  re- 


Fio>   132. — Thheb  Weekh'  Human  (3vum   (Li-npolti). 
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Fto.  133, — SficnuN  THKuiUia  TuBfc;^  Wkek^h'  Hi  man  Ovum,  showinu  Choiuon,  Dkcidija, 

AKu  Intkbvilloub  j^rACiiia, 

B.V..  materimi  blood-vesacl ;  CM.,  chononie  nu'mboint!;  D.,  dfddua;  G\,  uterine  gJand;  LS., 
iiiterviUoua  spiioe;  S,,  sync^'tiuiu ;  T.,  trophobjast;   V,,  viltuii^ 

mainiler,  \vhich  is  in  contact  with  the  decidua  reflexa,  is  termed  the  chorion 

lave,  &inee  the  villi  coveiitig  it  eventually  yndergo  complete  de^^enoration. 

A  certain  number  of  viUi  extend  Iruai  the  chorionic  membrane  to  the 


J 
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underlying  dccidua,  attaeliing  tlie  ovum  to  it,  and  hence  are  dfsi^^nated 
as  fastening  villi.  The  majority,  however,  Rpring  from  the  cluirictnie  mem- 
brane ae  arborescent  structures,  whoge  free  endingB  do  not  roach  the 
decidita,  and  wliicli  increase  in  complexity  as  prci^^nancy  advances. 

In  early  pregnancy  the  villi  are  shfui  and  plump  and  represent  simply 
the  main  stems,  hot  later  they  give  off  numerous  branches  and  assume  ad 
arborescent  appearance.  Thus,  sections  through  a  young  chorion  show  only 
a  few  large  villi,  while  those  through  an  older  one  are  filled  with  a  multi- 
tude of  timaller  branches*.  Thii>  change  in  appearance  is  due  to  Ihc  increasing 
arborescence,  and  may  be  compared  to  wliat  takes  place  in  a  clump  of 
treee,  which  at  an  early  periwl  consiBti?  of  a  number  of  afjuo^t  isolated 
trunks,  eacly  of  which  later  gives  off  innuiiM^rable  hranrlirB  and  twigs.  These 
ditferences  have  been  particularly  cmpbasized  by  De  J^oos,  wlio  has  sliown 
tliat  with  a  little  praetiee  one  can  roughly  estimate  the  age  of  the  chorion 
by  its  apf>eanince  on  sect  ion. 

The  stroma  of  the  villi  also  varies  in  appearanee  according  to  the  age 
of  the  chori»»n.  In  tlie  earlier  stages  the  cellg  are  branching  in  shape,  and 
ore  separated  from  one  another  l>y  a  large  amount  of  mueoid  inti^rct'llular 
subBtanee;  later  on  they  hiecome  more  spindle-shaped  and  more  closely 
packed  togetlier,  so  that  the  stroma  assumes  a  denser  appearance  (Figs. 
i:J4  to  13(1 ).    After  the  first  few  we^ks  blond-vessels  appear,  and  in  the 
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Fig.  134. — ("HORioNir  Villus,       Fig.  135.— ^'hukionic  Vitr-       Fig.  136. — CHtmiomc?  Vil- 
Tmoo  Webx.     X  225,  lus  at  FocitiH  Month.  lub  at   TtitM.     X  225. 
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later  months  of  pregnancy  almost  displace  tlie  stroma,  when  tlie  arteries 
present  thick  walls  pijssessing  tlie  tyjiit-al  tliree  layers.  Tlie  arteries  and 
veins  extend  to  the  tips  of  the  villi,  where  they  break  np  into  capillaries, 
but  there  is  no  anastomosis  betw^ren  the  vat^cular  supply  of  the  various 
villi,  any  more  than  lx4ween  t\w  hrancbes  of  dilTerrnt  trees  in  a  forest. 

Tbe  ppitheUHtH  covering  tlie  villi  was  mimtioiied  by  Dalrymplc  in  1842, 
but  wag  first  definitely  described  by  Langiums  many  years  later.  The 
latter  fKiinted  out  that  it  was  made  up  of  the  two  layers  already  described 
(Fig.  13:1).  The  inner  he  designated  as  the  ceU4aijer  (Zellsehieht),  and 
it  18  now  generally  known  as  JjinghatL^'s  laifer:  while  the  outer  layer  is 
usually  descrilied  as  the  sync y Hum.  This  latter  term  was  introduced  in 
181*3  liy  Kossmann  and  Merttens,  although  the  characteristics  of  the  tissue 
had  been  recognized  years  before  by  Kastselienko,  wIjo  described  it  as  Plas- 
modium. 

10 
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During  the  first  half  of  pregnancy  the  two  layere  are  readily  dis- 
tingiii^he*),  liut  in  the  f«i'eond  half  Ijanghans\s  laVL'r  lR*(omL*8  mora  and 
mon;  indieliotrt,  m  that  at  the  end  of  pregnanev  the  villi  are  covered 
only    by    a    single    layer    of    eyncytium.     Figs,  KM,   135,  and  13f5  give 

a  gt>od  idea  of  the  iiiKcfHsivi*  changes  in 
the  stroma  and  ej^ilheliiini  of  tho  villi  at 
different  ages*  Careful  examination  of 
fjroperly  piTpared  Hpeeimens  shows  that 
the  outer  margin  of  the  .syncytium  does 
not  pref^eni  a  smooth  surface^  hut  it^  nia<ie 
up  of  a  vertically  arranged  pseiidopodia- 
like  protoplasmic  process.  These  strnc- 
tures  are  too  coarse  to  he  considered  as 
cilia,  and  are  designated  hy  Marehand, 
Bonnet,  Hofhauer,  nnd  others  as  hristle- 
1  i ke  jjrocessee — ■*" i\a rstenbesa tz." 

The  origin  of  the  two  layers  of  cho- 
rionic epithelinm  has  given  rise  to  a  great 
deal  of  disenssion,  hnt  it  has  been  estab- 
lished by  the  work  of  Langhans,  Kast- 
schenko.  Mi  not,  Webster.  Heukelom,  His, 
Tiu^i\  Peters,  and  all  recent  investigators 
that  they  are  l>olh  derived  from  the  origi- 
nal trojihtiblastic  covering  of  the  ovuiiT. 
which  represents  the  fcetal  ectoderm 
Siioilar  conclusions  were  reached  hy 
Hnbrccht  for  the  hedgehog,  Duval 
for  dogs,  Frankel  for  many  species 
of  animals,  and  Opitz  for  the  gninea- 
pig  and  rabbit,  and  are  now  generally 
accepted. 

In  1S9;1  Kossnniiin  advanced  the  the< 
ory  that  the  sy^icvtivTm  was  derived  from 
the  epithelium  of  the  uterus,  whib'  Lang- 
hans's  layer  represented  the  original  fretal 
♦^c  to  derm.  Hts  work  was  apparent!  v  con- 
Hrmed  by  Mcrltcns  a  year  later,  who 
showed  conclusively  that  a  certain  amount 
of  uterine  efiitheliiim  Mas  converted  into 
Fro,  137.— TtnAL  MucotA.  RBowma  syncUiuin,  and  he  thought  himself  jnsti- 
CoNVERjiioN  OF  EPITHELIUM  mTo     ficd  in  coucluding  that  it  grew  up  over  the 

f«mal  epitheliun.  on  left,  syncytium      ;:'"'•  V'''"''  "?  **?  ^^^   *'"'^*^''^  ^"^'^'•^'^ 
on  right  mde.  hv    onlv    a    Single    layer    of    Langhans  s 

cells  or  fa»tal  ectoderm,  and  thus  gave 
tliem  their  sccorul  or  outer  layer.  The  work  of  Kossmann  and  ilert- 
tens  was  very  plausildy  set  forth  and  accompanied  by  numerous  ex- 
cellent illustrations,  and  their  conclusions  were  soon  adopted  by  many 
authorities^  among  whom  we  may  mention  Marcband  and  Kollmann.     It 
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wonld  seem,  however,  that  this  view  is  iinten*able,  iimsinnch  as  all  recent 
inrestigaturs  have  showD  that  the  ovMm  is  surrounded  by  the  many-layered 
trophoblast  iDefore  the  formation  of  the  villi  begins*  and  that  the  syncytium 
represents  only  a  modification  of  it»  Still  more  convincing  evidence  against 
its  uterine  origin  is  atforded  by  our  present  knowledge  covering  the  im- 
plantation of  the  ovum  (Figs.  107  and  108).  Consequently,  it  may  be 
positively  stated  tliat  the  syncytia!  layer  of  the  chorion  is  not  of  maternal 
origin*  and  that  such  a  view  is  a  relic  of  old  and  discarded  the<iries  con- 
cerning the  implantation  of  the  ovum. 

Un  the  other  luind,  it  must  be  admitted  that  the  small  areas  of  uterine 
epithelium  may  occasionally  assume  a  distinctly  syncytial  appearance,  and 
not  a  few  of  my  specimens  confirm  this  view  {Fig.  137).  This  occurrence* 
however,  must  l»e  regarded  as  exceptional  in  man,  and,  even  when  portions 
are  so  converted,  satisfactory  evidence  has  not  been  adduced  to  show  that 
the  tissue  forms  the  syncytial  covering  of  the  villi.  Furthermore,  the 
formation  of  syncytium  is  not  necessarily  characteristic  of  pregnancy, 
and  mav  occur  in  other  conditions,  as  Gel»hard  has  shown  tluit  it  may 
occasionally  he  observed  in  carcinoma  of  the  non-pregnant  uterus. 

The  theory  of  Kossmann  and  Merttens  is  only  one  of  a  large  number 
which  have  been  advanced  in  explanation  of  the  origin  of  the  chorionic 
epithelium.  Those  who  are  interested  in  the  subject  are  referred  to  the 
article  of  Waldeyer,  who  in  lHt>0  was  able  to  arrange  in  feu  groups  the 
numerous  theories  which  It  ad  been  advauet  d  up  to  that  time, 
'^     Stmctune  of  the  Am-  --n>^ 

aion, — In  the  very  earli-  *" 

est  stages  of  pregnancy, 
as  we  have  already  shown 

^(Fig.  109),  the  amnion 
is  a  minute  vesicle;  later 
H  forms  a  small  sac 
pbich  arches  over  the 
dorsal  surface  of  the  em- 
bryo, and  eventually  be- 
comes larger  and  com- 
pletely surroimds  it.  At 
first  the  amnion  occupies 
only  a  small  portion  of 
the  entire  ovum  \  but  as 
pregnancy  advances  it  in- 
creases in  size,  until 
eventually  it  comes  in 
contact  with  the  interior 
of  the  chorion  and  oblit- 
erates the  extra-cndiryonic  portion  of  the  co'lome.  Wlieii  the  outer  surface 
of  the  amnion  has  sup]>lied  itself  to  the  inner  surface  of  the  chorion,  the 
two  membranes  l>ecome  slightly  adherent,  hut  are  never  very  intimately 
connected,  for  even  at  the  end  of  pregnancy  they  can  be  readily  separated 
from  one  another. 
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Ftooi  its  earliest  stages  tlie  arrmion  eonsiijts  of  two  layers:  an  outer  layer 
of  mesoderiii  anri  an  Inner  layer,  made  up  of  eubiidal  or  flattened,  etio- 
derrnal  eells.  The  tiiesuderuiie  layer  eveDtuully  becomes  converted  inln 
jiuie(«id-like  tissue,  whieli  does  not  eontain  liliKHl-vei^sels;  while  Che  eetoder- 
nial  portion  ehtinges  into  a  single  layer  of  small  euboidal  epitfielial  eells, 
which  by  their  origin  represent  simply  an  extension  of  the  skin  of  the 
embryo.  In  somewhat  more  than  one-half  of  all  plaeenti^,  at  term,  small, 
roiiTuled  areae  may  be  observed  npon  the  aniiiiun,  partieolarly  in  the 
neighijorhood  nf  the  atlnehinent  of  the  iinabiiical  eorfh  Upon  mieroR-opieal 
exannnation  they  are  found  to  be  made  up  of  ^stratified  epithelium,  whieh 
bears  a  close  resrndihmee  to  that  of  the  fikin.  They  are  designated  as 
amnioniv  cartinrlts,  and  will  be  considered  more  fully  in  the  chapter  on  the 
pathology  of  the  oviiui. 

Soon  tjfter  its  formation,  a  certain  amount  of  clear  fluid  collects  with  in 
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the  iimniotic  cavity — the  amniotic  fluid — which  increases  in  t plant ity  as 
pregnancy  advances.  The  amount  varies  within  wide  liiuits,  aJid  according 
to  Fehling  averages  about  GOO  cubic  centimeters  at  the  end  of  pregnancy, 
although  under  abnormal  conditions  it  may  vary  from  a  few  cubic  centi- 
meters to  many  liters.  Its  speeilic  gravity  rauf^es  from  iJXr^  to  l.tr^H,  and 
it  contains  a  ciTtsiin  amnunt  of  albumin,  urea  krealin,  and  various  salts. 
Its  origin  and  function  will  l»e  cimsiilered  wiien  we  take  up  the  physiology 
of  the  foetus. 

Thus  far  w^e  have  been  describing  the  faital  mendjranes.  Before  taking 
up  (lie  study  of  the  plaet-nla.  it  will  be  m^eessary  to  consider  the  changes 
whieh  the  endometrium  undergoes  to  prepare  it  for  the  reception  and  nu- 
tritinn  <»f  thr  ovum. 

Decidua, — The  decidiia  is  the  mucous  uuniibranG  of  the  uterus  wdiicli 
has  undergone  certain  changes  under  tlie  influence  of  pregnancy,  to  lit  it 
for  the  irupliintation  and  nutrition  of  the  ovum.     It  is  so  named  from  the 
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fnct  that  it  is  cast  off  after  labor.  The  older  writern  usually  distinguit^lied 
between  tlm  deLiiiun  of  menstruation  and  tliat  of  pre;^naney,  lait  the  eni- 
ployinent  of  the  fonner  tvnn  is  no  longer  justified,  si  nee  it  has  been  shown 
that  there  is  no  gruat  In^a  of  tissue  a  I  the  menstrual  pc^TJod. 

The  conversion  of  the  uterine  mutusa  into  deeidua  ueeurs  i^hortly  after 
the  fertilization  of  the  ovum,  though  we  are  unable  to  state  exactly  when 
the  process  eommenees,  inasmuch  as  the  premenstrm^l  swelling  is  aceoru- 
panied  by  marked  changes  in  the  structure  of  the  stroma,  and  nu)re  par- 
tit'ularly  hecause  a  fairly  Wi41-niarked  divitlua  was  presi'ut  in  all  of  the 
early  pregnancies  which  have  thuB  far  been  described,  b/ing  well  develi>i>ed 
in  the  speeimenB  of  Bryce  and  Teacher,  IVters,  and  nciue  and  riortmuer. 

Very  shortly  after  concept iou  tlie  sni<»rilh  velvety  emlometriuru  becomes 
irkedly  thicker  and  its  surface  is  indculcd  by  furrows  of  cousidtTahle 
depth,  which  give  tlie  entire  inend)rane  a  nuiiiudonattd  appearance.  Under 
the  niagnifying-glass  numerous  stuall  openings  can  he  distinguished  which 
are  the  mouths  of  the  uterine  glands.  The  dtciilual  forniation  is  limited 
to  the  body  of  the  uterus,  and  does  not  exteud  below  the  internal  os,  though 
in  rare  instances,  as  in  the  eases  reported  by  von  Franfjue,  vou  Weiss,  and 
Volk,  isolated  decidual  cells  are  found  beneath  tlie  cervical  epithelium. 

For  purposes  of  description  the  deeidua  is  usually  divided  into  several 
jmrtions:  tliat  lining  tlie  greater  part  of  tlie  cavity  of  thi^  uterus  being 
designated  as  the  (icrifJmi  vera :  that  beneath  the  ovum  as  the  iferidua  Mcro- 
(ina;  while  the  portion  which  surrounds  the  ovum  and  shuts  it  ot?  from 
the  rest  of  the  uterine  cavity  is  known  as  the  dtridua  rffiexn. 

The  terms  rt^flexa  and  seroibm  date  from  the  time  of  William  Hunter, 
who  gave  excellent  drawings  of  the  deridual  mem  lira  nc  In  his  atlas.     Un- 
fortunately, the  author  died  just  after  its  appearance  and  before  the  coui- 
pletion  of  the  e:«planatory  text,  whieli  was  pre|>arcd  by  John  Hunter  and 
Matthew  Raillie,  who  considered  that  the  deeidua 
represc'uted    a   fibrinous    exiidiite    froru    the    lining 
membrane    of    th«-   uterus,    winch    formed    a   com- 
plete east  of  the  uterine  cavity  and  completely  cov- 
ered  the  tubal   openings.     They   supposed,   there- 
fore, that  when  the  ovum  reached  the  uterine  end 
of  the  tube  its  further  passage  was  op|josed  by  the 
deeidua  vera,  which  it  was  obliged  to  push  before 
it  as  it  entered  the  uterus,  whence  the  term  reflexa; 
and  that,  after  the  reflexa  had  been  pushed  forward, 
a  new  exudate  was  devclopeil  lw4dnd  the  ovum,  tt» 
which  the  term  serotina  was  ap[died  (Figs.  'i^VA  and 
140). 

Tliis  conception  was  universally  acce[)t(^d  iinlil 
1846,  wlien  W<4aT  in  (Jenuany  and  Sharkey  in 
Enghind  demonstrated  that  the  dccidmi  was  not 
an  exudate,   inasmuch   as   it   contained  glandular 

structures  which  they  identified  with  the  uterine  glands.  It  having  there- 
fore tieconie  necessary  to  explain  the  forniation  of  tlie  reflexa  in  a  dtlferent 
manner,  it  was  assumed  that  the  ovum,  on  reaching  the  uterus,  fcvund  its 
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m/^^am  mtm^  In  which  it  became  attached  at  a  p 

■Kuc-  imII  mamemhrre  in  the  neighborhood  of  the 

Jkuff  ifter  it^  attachment  the  vera  began  to  pro- 

^t  rnnmati  the  ovum,  which  gradually  increased 

i  som^nnded  it.    More  recent  inyegtigation, 

in     turn,   showed   that 

^  1       tljis  view  was  not  cor- 

I       rect,  as  the  ovum  in  all 
^_    -  '       profmlnlity  remains  up- 

on the  surface  for  only 
^^  a  few  hours.  Not  with* 
standing  the  new  ideas 
concerning  the  forma* 
tinn  of  the  decidua,  the 
terms  retlexa  and  scro- 
ti iia  are  still  retained, 
though  in  the  new  ana- 
tomical nomenclature 
of  His  they  are  more 
|iroj)erly  designated  as 
the  decidua  capsularis 
and  basalis  tegpeet- 
ively, 

Decidua  Vera. --The 
microK'opic  structure  of 
the    decidua    vera    was 
fin*t  studied  by  Hegar 
and   Mfiier,  but  it  was 
not  until   the  work  of 
Friedliinder   and    Kun- 
flrat     and     Engelmann 
that  its  structure    was 
definitely       understood. 
Friedltinder     in      1870 
pointed  out  that  the  de- 
eiilua    vera    was    com- 
posed of  two  portions: 
a  compact  layer  super- 
imposed upon  a  spongy 
or  glandular  layer,  the 
*Hc  ttiUflcular  wall  of  the  uterus,  and  forming  the 
Nrane.     Furthermore,  he  was  of  the  opinion  that 
II  at  the  time  of  labor  took  place  at  the  junction 
showed  that  the  compact  layer  was  made  up  of 
relit?,  with  large,  liglitly  staming,  vesicular 
^     k-  the  spongy  layer  was  composed  of   thn 
ferine  glands. 
^jr^BC^s  markedly  in  thickness  during  the  first  three 
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mtr  mnnths  of  pregnancy,  so  that  at  tlie  ond  nf  tlmt  time  it  has  atfainrd 
a  thickness  of  ahoul  1  centimeter.  Figs.  51  and  IK?  show  very  graphically 
the  difference  between  the  normal  endometrium  and  the  decidua  vera  from 
a  uterus  four  months  pregnant.  After  the  fourth  montlL  owing  to  the 
marked  inereaBc  in  tlie  f^ize  of  tlie  uterus,  the  vera  gradually  becomes 
thinner,  m  that  at  term  it  is  rarely  more  tlian  2  millimeters  thick. 

Under  the  microscope  the  compact  layer  h  seen  to  be  made  up  of 
somewliat  closely  packed,  large,  round,  nvah  or  polygonal  eelU,  which  are 
distinctly  epithelioid  In  appearance,  and  potisei?s  round,  ve&icular  nuclei, 
which  stain  hut  slightly  witli  the  ordinary  reagent??,  Wlien  the  tissue  has 
been  distended  by  haemorrhage  or  oedenia,  it  is  seen  that  many  of  the  de- 
cidual cells  present  a  stellate  appearance,  and  are  provided  with  long  proto- 
plasmic outgrowths  which  anastomoi><'  with  similar  processes  from  noighhor- 
mg  ccIKh.  Particularly  in  the  early  months  of  pregnancy,  one  sees  scat- 
tered i>etween  the  typical  decidual  cells  a  considerable  nundier  of  smaU 
round  cells,  whose  bodies  are  almost  entirely  filled  by  the  nucleus.  Such 
cells  were  formerly  considered  as  lymphoid  in  character,  hut  Marehand 
and  Rossi- Dor ia  contend  that  thev  are  forerunners  nf  new  decidual  cells, 
basing  their  contention  ujxin  the  fact  that  they  frequently  contain  mitotic 
figures,  and  that  all  gradations  may  be  observed  between  them  and  typical 
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decidual  cells.  In  the  early  months  of  pre^^iiuiit  v  the  duets  of  the  uterine 
glands  may  be  sc«^n  traversing  the  compact  layer,  but  they  soon  dii;ap[rear, 
so  that  in  the  later  months  all  trace  of  them  is  lost. 

The  spongy  layer  is  made  up  of  the  distended  and  hyfKTplastic  glands 
of  the  endometrium,  whirl i  are  separated  from  on<*  aTtnthcr  by  a  minima! 
amount  of  stroma.  In  many  instances  the  glandular  hyperplasia  is  so 
marked  that  the  spongy  layer  suggests  an  adenoma  in  appearance.    At  first 
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the  glands  are  linerl  by  typical  cylinclrical  uttTine  opithelium^  which,  how- 
ever,  gradually  hocomes  inore  culKJidal  in  shapes  and  imdprgoes  falty  de- 
generation, and  is  east  of!  in  great  part  into  tlieir  luniiurt.  A  certain 
amount  of  epithelinjii,  however,  remains  intact  throughout  pregnancy,  and 
from  it  the  endometrium  is  regenerated  after  labor.  In  many  instances 
the  stroma  t>etwtH'n  tlie  dilated  glands  ha8  undergnne  but  little  eliange, 
and  closely  resembles  that  of   the  non-pregnant  uterus. 

Vnder  the  influence  of  pregnancy,  the  surface  epithelium  covering  tlie 
deeiduo  gradually  loses  its  eyiiodrical  sfiape  and  becomes  euhoidal  or  flat- 
tene(L  sonictijues  even  reseuUiliiig  endntbeliuiu.  KIciu  first  directed  atten- 
tion to  this  condition,  and  held  that  it  was  a  charactcriistic  uocniscnpic 
evidence  of  pregnancy.  All  subsequent  investigators  have  cunfiruicd  his 
observations. 

Fig.  114  represents  n  section  through  tbc  compart  hiycr  of  the  decidua 
vera  at  the  fourth  mordli*  while  Fig.  145  shows  a  gland  with  its  surround- 


Fio.  146.— GuLPfD  AND  Stroma  from  No»f-pBfiONANT  Endometrrtm.     X  420. 

ing  stroma  from  a  non-pregnant  uterus,  drawn  under  the  same  magnifica- 
tion. On  comparing  them»  it  is  readily  seen  that  tlic  dtTidua  differs  from 
the  non-pregnant  endometrium  by  a  marked  increase  in  size  of  the  stroma 
cells,  and  a  nuirked  decrease  in  size  of  the  epithelial  cells.  Schick  in  liH>5 
pointed  out  that  the  deeidua  is  particularly  rich  in  lymphatic  spaces^  ami 
hohis  that  in  properly  prepared  specimens  they  occupy  at  least  as  nmeh 
space  as  the  hypertrophied  glands. 

As  a  result  of  the  work  of  Hegar  and  Maier,  Leopold,  Minot,  an<l 
others,  it  is  now  generally  admitted  that  the  decidual  cells  are  derived 
from  the  stroma  cells  of  the  endometrimn,  which  have  undergone  marked 
increase  in  size,  but  only  slight  increase  in  number.    Eugc  directed  atten* 


HFXIDUA    CAPSULAKLS 


127 


imn  10  ini*  reBemmiiiKt*  wiiich  they  hrnr  to  sarcoma  vtAh,  and  statorl  thai 
I  **lhe  deciduai  cell  represents^  tlie  phy&if>lu^ieal   type  of  the  narconia  cell.'- 
Thf*  connective- tissue  origin  of  the  (k^cldiial  cell  was  estnhlished  only 
I  after  prolonged  investigation,  and  \u\%  been  furtlier  reen  forced  by  observa- 
tions made  in  certain  eases  of  early  tubal  pregnancy,  in  wliich  decidual 
cells  may  be  seen  developing  in  the   si  nailer  folds  of  tlie  tubal  mucosa. 
An  8ucb  specimens  it  is  clearly  t*cen  that  they  arc  derived  from  the  ordi- 
[»ary  con neetive-l issue  eells,  and  result  from  the  hypertrophy  of  preexisting 
units  rather  than  frotn  their  proliferation.     FnrtluTuiore,  Sehniorl,  Kinos- 
hita,  Lrndeltltal,  Horjiiaim,  and   ntlieri4  have  di'M-rihiil,  in  women   dying 
iscHin  after  childbirth,  small  iioduh's,  varying  from  ntnietiires  just  visible  to 
[the  naked  eye  to  bodies  1  to  2  millimeters  in  diameter*  wbieb  are  scattered 
[over  the  peritoneum,  covering  the  pi^^^terior  surfacx^  of  the  uterus,  Doug- 
flas's  cul-(ie*sfic,  and  the  anterior  surface  of  tho  recluui,  and   oecasionally 
[also  over  the  ovaries.     Sehniorl  confc«idcrB  that  these  structures  are  always 
[found  at  full-term  pregnancy,  and  has  demonsl rated  that  they  are  marie 
[up  of  decidual  tissue.     But,  whereas  they  devehip  Vieneatb  the  peritoneum, 
jit  is  evident  that  thi'V  must  be  derived  from  connective-tissue  cells.    I  have 
[etudied   two  specimens   which   showed   an   unusimlly  wide  flistrilmtitm  of 
I  deciduai  formation.     In  one  instance.   In   whirh  th*^  pregnant  uterns  was 
[the  scat  of  an  adeno-myoma,  typical  decidual  formation  was  noted  in  the? 
[interglandular  tissue  of  tin.-  endontetriuni-ljke  areas  far  removed  from  the 
^titerine  cavity;  while,  in  a   case  of  hydatidiform   mole,   distinct  decidual 
formation  was  noted  not  only  in  the  mucosa  of  the  tubes,  but  also  in  the 
[connective  tissue  just  beneath  their  peritom-al  covering. 

Before  the  true  nature  of  the  deciiliial  cells  was  definitely  proved, 
J  various  th(*ories  were  advanced  as  to  tlieir  origin:  llcnnig  believing  tliat 
Itliey  were  derived  from  leukocytes,  Frommel  and  Overlach  from  the  uterine 
epithelium,  and  Ereolani  from  the  endothelium  of  the  blood-vessels.  At 
^ihc  prc*8ent  time  these  views  arc  of  interest  only  from  an  historical  stand- 
[  point 

Becidua  Capsnlaris* — Excejii  for  the  first  few  hours  after  its  eidry  into 
I  the  uterus,  the  ovum  is  sfiut  oil  frt>ui  the  rest  of  the  uterine  cavity  by  the 
rlwidua  reflexa  or  capsukris,  which  forms  a  cafisuie  of  ilecidual  tissue 
[around  it.  Fig.  138  shows  an  early  pregnancy  in  which  the  reilexa  is  quite 
!  apparent,  and  Fig.  141i  a  live  or  six  weeks'  pregnancy  in  which  it  is  well 
^developed. 

During  the  early  months  of  jiregnancy  the  decidua  capsularis  does  not 
[entirely  fill  the  uterine  cavity,  so  that  a  space  of  varying  size  exists  be- 
Itween  it  and  the  vera.  This  is  well  sliown  in  Fig.  147,  which  represents 
I  a  section  tiirough  a  six  to  seven  weeks'  pregnant  uterus.  At  the  fourth 
Imonth  of  pregnancy,  however,  the  growing  ovum  entirely  tills  the  uterine 
j cavity,  so  that  the  reflexa  and  vera  are  brought  into  intimate  contact,  and 
ithe  part  of  the  uterine  cavity  which  had  remained  unoccupied  up  to  this 
time  l>eeomes  ohliteratecL  In  a  short  time  the  two  structures  fuse  together, 
I  when  the  capsuhiris  gradually  degenerates  and  disappears.  This  view  was 
[first  advocated  by  Minot,  and  appears  to  be  well  founded,  inasmuch  as 
aections  through  the  wall  of  the  full-term  uterus  outside  of  the  placental 
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Bite  show  that  the  entire  decidua  m  only  2  to  3  millimeters  thick,  and  bo 
trace  of  the  decidua  reflexa  can  be  discovered.     (See  Fig.  152.) 

Tlie  decidiia  eapstiUiris  usually  attains  its  greatcrit  tliickness  at  about  the 
second  month.  Sections  through  If  at  tliis  time  show  tlint  it  is  made  up  of 
decidual  cells  and  is  covered  on  its  exterior  by  a  single  layer  of  flattened 
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Fig.  UO.—FrvK  Weeks'  pREo^fA^fT  LTtebub.     X  1     (AijatmincaJ  Museum.  J  oh  lis  Hopkins 
University. J     Embryo  drawn  relatively  too  lurgc. 

DnR.^  deoidua  reflexAr  U.&.^  decidua  serotiim;  D  Y .,  deciduii  vera;  E.^  embrjo;  O.h.^  ovariaii 
Iigaa)cut;  HM,,  round  Ligarucnt. 

ciiboidal  epitlielial  cells;  while  intcrmdly  it  is  in  mntjict  with  the  foet... 
.illi,  and  at  no  linie  hIhiws  any  trace  of  uterine  epithelium.  In  its  lowest 
portion,  where  \t  is  connected  with  the  vera,  a  few  glands  may  be  found, 
whose  dncts,  when  they  are  present,  are  seen  to  open  only  npon  the  outer 
surface  of  tlie  membrane. 
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TTp  to  a  few  years  ago  it  was  iioiversally  believed  tluit  the  capsul^iris 
originatec]  from  the  proliferation  of  the  vera,  which  grew  iip  around  and 
gradually  inclosed  the  o\^m.  More  accurate  knowledge  euucorning  the 
mode  of  implantation 
of  the  ovum,  however, 
shows  that  thi^  h  not 
the  case*  but  the  cap- 
gularis  is  merely  the 
jKirtion  of  the  deeidua 
which  covers  the  ovum 
(Fig.   109  and   Plate 

Decidua  Basalia. — 

Tlie  decidua  basalisor 
Perot ina  is  the  portion 
of  the  decidua  which 
lies  immediately  be- 
neath the  ovnra;  from 
it  the  maternal  por- 
tion of  the  placenta 
IB  developed.  Broadly 
speaking,  it  presents 
the  same  general 
structure  as  the  de* 
I'idua  vera,  except  that 
it  has  been  invaded  by 
fcetal  tissue,  so  that  its  superficial  portions  are  composed  of  decidual  colls 
and  fu?tal  ectoderra. 

Friedliinder  and  Leopold  stated  in  tlieir  original  monographs  that  giant 
cells  appeared  in  the  basalis  about  the  middle  of  preguancy,  Thes^e,  they 
thought,  made  their  way  into  the  vessels  and  gave  rise  to  Ihrombofiis.  Their 
interpretation,  however,  is  no  Ionizer  acecpted,  and  it  is  now  known  that  the 
majority  of  the  so-called  giant  cells  are  not  of  decidual  origin,  but  repre- 
sent portions  of  trophoblastj  which  have  nmde  their  \Miy  rlnwn  into  the 
decidua.  Fig.  148,  representing  a  section  through  the  decidua  basalis  in 
the  last  month  of  pregnancy,  shows  elearly  that  its  superficial  portions  are 
composed  of  a  mixture  of  both  fo'tal  and  maternal  cells. 

In  the  decidua  basalis  large  numbers  of  blood-vessels  are  observed. 
The  arteries  pursue  a  spiral  course,,  and  usually  penetrate  the  entire  thick- 
ness of  the  membrane;  while  many  of  the  veins  become  markedly  dilated 
and  form  large  sinuses.  In  Fig.  148  two  small  vessels  may  be  seen  which, 
after  pursuing  their  course  t!irough  the  superficial  layer  of  the  serotina, 
open  into  the  intervillous  spaces  of  the  placental.  The  consideration  of  the 
vascular  connections  between  the  fret  us  and  the  uterus,  however,  will  be 
def'^rred  until  we  take  up  the  study  nf  the  plact'iila. 

Development  of  the  Placenta. — When  tlic  fertilized  ovum  reaches  tlie 
uterus  it  finds  the  endometrium  transformed  into  decidua  in  ant  iei  pat  ion 
of  its  reception.    At  this  time,  as  has  already  been  pointed  out,  it  is  proba- 
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Fig,  147, — Six  Weeks'  Pheokant 
Uterus  with  Elongation  of  Cer- 
vix, SHOWING  Extent  to  which  its 
Cavity  is  occupiei*  by  the  Ovcm* 

xi. 

O.E*t  exteinal  on;  O./.,  internal  os:  D^V., 
decidua  vora;  />.*S.,  deeidiuu  ^orotiiia; 
DM.,  decidua  refloxa;  Emh.,  embryo* 
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ml  iiertsoily  bas  not  advanced  beyond  that  of  the 

.ine^  aot  possess  vUli.    Its  exterior  is  formed 

^  vinttk  soon  t>ecomes  converted  into  the  many- 

m&mus  «ttiulied  to  the  decidua  vera  covering  the 
-  »-  poelerior  wall  of  tlie  uterus,  and  only  excep- 
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of   tlie   uterine  cavity.      It    is   very   rarely 

these  presc^nt  only  a  slight  decidual  reae- 

nor  and  posterior  walls.     At  present  we  are 

the  factors  which  cause  the  arrest  of  the 

lode  of  iinphiiitatioTi  has  already  been  eon- 

ai  our  diHf)ogal  there  is  no  doubt  that  the 

iT>»*  e]»itheliuin»  and  sinks  down   into  the 

in  the  iifuinea-pi^  (Figs.  107  and  108). 

ovum     becomes     coniplctely     sur- 

1  rating   it  from  the  uterine  cavitj 
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being  known  as  the  eapsularis^  and  that  beneath  it  as  the  basalis.  Almost 
immediately  its  trophoblast  begins  to  proliferate  and  invade  the  surround- 
ing decidual  tissue,  as  was  shown  by  the  work  of  Hubrecht,  Heukelom,  and 
Peters.  As  it  does  so,  it  breaks  through  the  walls  of  maternal  capillaries, 
from  which  the  blood  escapes  and  forms  cavities,  which  are  bounded  partly 
by  trophoblast  and  partly  by  decidua  (Plate  IV).  As  the  process  goes 
on  more  vessels  are  opened  up,  so  that  in  a  short  time  the  trophoblast 
presents  a  sieve-like  appearance  due  to  the  presence  of  large  numbers  of 
blood  spaces  filled  with  maternal  blood.  As  a  result,  the  trophoblastic  cells 
become  compressed  into  irregularly  shaped  masses  of  varying  size,  some  of 
which  extend  from  the  surface  of  the  ovum  to  the  surrounding  decidua, 
and  afford  the  epithelial  basis  from  which  the  villi  are  developed. 

The  maternal  blood  spaces  established  in  this  manner  represent  the 
earliest  stages  in  the  formation  of  the  intervillous  blood  spaces  of  the 
future  placenta,  and  are  abundantly  present  in  all  of  the  early  ova 
recently  studied.  Coincidentally  with  their  formation,  the  irregularly 
shaped  masses  of  trophoblast  are  invaded  by  connective-tissue  offshoots 
from  the  chorionic  membrane,  and  are  thus  converted  into  villi.  The  cells 
surrounding  them  become  arranged  in  two  layers,  the  inner  corresponding 
to  Langhans's  layer,  the  outer  one  being  composed  of  syncytium. 

As  already  indicated,  a  considerable  number  of  the  primary  villi  extend 
from  the  periphery  of  the  chorionic  membrane  to  the  surrounding  decidua, 
while  the  majority  project  freely  into  the  blood  spaces.  The  former  are 
designated  as  fastening  villi  (Haftzotten),  and  serve  to  attach  the  ovum 
to  the  decidua.  Where  they  come  in  contact  with  the  latter,  the  tropho- 
blast at  their  tips,  which  is  now  designated  as  chorionic  epithelium,  under- 
goes marked  proliferation,  and  like  the  roots  of  a  tree  invades  the  decidual 
tissue  still  further,  until  the  two  structures  become  firmly  united.  The 
proliferated  trophoblast  may  be  observed  in  placentae  in  all  stages  of  devel- 
opment, and  is  represented  by  what  are  usually  known  as  the  cell  nodes  or 
cell  columns,  which  are  made  up  of  Langhans's  cells.  Their  formation 
was  carefully  studied  by  Heukelom  in  the  early  ovum  which  he  described. 

During  the  first  few  weeks  of  pregnancy  branching  villi  project  from 
the  entire  periphery  of  the  ovum,  as  is  well  seen  in  the  figures  taken  from 
Leopold's  work.  They  come  in  contact  not  only  with  the  decidua  basalis, 
but  also  with  the  capsularis,  so  that  intervillous  blood  spaces  surround  the 
entire  ovum.  During  the  first  few  weeks  the  chorionic  villi  are  devoid  of 
blood-vessels,  and  the  ovum  is  nourished  by  osmosis  from  the  maternal 
fluids. 

As  pregnancy  advances,  the  blood  supply  of  the  decidua  basalis  be- 
comes more  and  more  abundant,  while  that  of  tlie  capsularis  is  diminished; 
as  a  consequence  the  villi  in  contact  with  the  former  are  hotter  nourished 
and  begin  to  grow  more  luxuriantly,  the  process  thus  leading  to  the  forma- 
tion of  the  placenta.  At  the  same  time,  the  other  villi  develop  less  rapidly, 
and  eventually  atrophy,  so  that  the  portion  covered  by  them  becomes 
known  as  the  chorion  Iceve.  As  the  ovum  increases  in  size,  tlie  intervillous 
spaces  in  the  chorion  Iseve  become  smaller  and  smaller,  and  by  the  fourth 
month,  when  the  decidua  reflexa  has  come  in  contact  with  the  vera,  they  be- 
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come  obliterated,  and  the  villi  which  project  into  them  undergo  almost 
complete  degeneration.  In  sections  through  the  fcetal  membranes  at 
term  (Fig.  152)  the  chorion  laeve  consists  of  several  layers  of  epithelial 
cells,  which  represent  the  chorionic  epithelium,  and  through  which  are 
scattered,  here  and  there,  round  or  oblong  hyalin  bodies,  in  which  a  few 
spindle-shaped  nuclei  can  be  distinguished.  These  are  the  remains  of  the 
earlier  villi.  At  the  same  time  degenerative  changes  take  place  where 
the  epithelium  of  the  chorion  lajve  comes  in  contact  with  the  decidual  tis- 
sue, which  result  in  the  formation  of  a  fibrin-like  material  which  will  be 
considered  in  detail  a  little  later. 

On  the  other  hand,  the  villi  of  the  chorion  frondosum  increase  in  size 
and  number,  and  become  vascularized  by  branches  of  the  umbilical  vessels 
of  the  embryo,  so  that  after  the  first  few  weeks  the  fcetal  circulation  ex- 
tends to  the  tips  of  the  smallest  villi. 

The  placenta  is  formed  by  the  union  of  the  chorion  frondosum  and  the 
decidua  basalis,  and  therefore  is  composed  of  foetal  and  maternal  tissues. 
It  soon  constitutes  a  distinct  structure,  although  its  site  is  indicated  at  a 
much  earlier  period  by  the  increased  thickness  of  the  chorion  at  that  point. 
According  to  Benoist,  its  weight  exceeds  that  of  the  foetus  for  the  first 
three  and  a  half  months  of  pregnancy. 

We  can  probably  best  understand  the  structure  of  the  placenta  by 
studying  sections  through  it  at  various  points  of  pregnancy.  One  from 
the  fourth  month  is  reproduced  in  Plate  V,  and  shows  that  the  organ  is 
made  up  in  great  part  of  chorionic  villi,  whose  stroma  presents  a  somewhat 
mucoid  appearance,  and  contains  spindle-  and  star-shaped  connective-tissue 
cells,  between  wliich  well-developed  arteries,  veins,  and  capillaries  may  be 
observed.  At  this  stage  tlie  villous  epithelium  is  arranged  in  two  layers — 
Langhans's  layer  and  the  syncytium — and  from  the  latter  many  buds  pro- 
trude, which,  wlien  seen  in  cross  or  tangential  section,  iappear  as  giant  cells 
lying  free  in  tlie  intervillous  spaces. 

In  the  upper  part  of  the  plate  is  the  decidua  basalis,  with  which  some 
of  the  larger  fastening  villi  are  connected.  At  their  ends  can  be  noted  a 
marked  proliferation  of  ectodermal  cells,  which  invade  the  underlying 
decidua,  giving  rise  to  the  cell  nodes  or  cell  columns,  and  corresponding 
to  the  trophoblastic  formation  of  the  early  days  of  pregnancy.  The  cell 
nodes  are  composed  almost  exclusively  of  Langhans's  cells,  as  the  syncy- 
tium does  not  follow  them  down  into  the  depths  of  the  decidua.  The 
spaces  between  tlio  chorionic  membrane  and  the  decidua,  as  well  as  those 
between  tin?  villi  themsolvos,  are  designated  as  the  intervillous  spaces, 
Tliese  are  filled  with  maternal  blood  and  their  walls  are  lined  by  syncytium. 
Scattered  tlirougli  them  are  isolated  giant  cells — the  so-called  placental 
giant  cells — whose  origin  has  already  been  considered.  Here  and  there  are 
seen  a  few  large  areas  composed  of  cuboidal  or  polygonal  cells  with  vesicu- 
lar nuclei,  which  frequently  present  marked  signs  of  degeneration.  These 
are  the  so-called  drrirJval  islands,  and  are  usually  supposed  to  represent 
sections  through  decidual  septa,  which  project  upward  from  the  surface 
of  the  decidua  serotina  toward  the  chorionic  membrane.  But,  as  has 
already  been  pointed  out^  most  of  them  are  masses  of  trophoblast,  into 
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which  the  chorionic  connective  tissue  has  not  grown,  and  which  therefore 
have  not  developed  into  typical  villi. 

At  the  junction  between  the  cell  nodes  and  the  decidual  tissue  areas  • 
are  noted  which  stain  deeply  with  eosin,  and  which,  on  closer  examination, 
are  seen  to  be  made  up  of  fibrin,  honeycombed  in  various  directions  by 
small  spaces — the  so-called  canalized  fhrin — which  probably  results  from 
the  degeneration  of  fcetal  and  decidual  cells.  This  is  known  as  Nitabuch's 
fibrin  layer,  from  the  author  who  first  called  attention  to  its  presence  in 
the  decidua.  Its  existence  has  been  confirmed,  and  its  characteristics  have 
been  studied  by  Langhans,  Rohr,  Tussenbroeck,  Ulesko-Stroganowa,  and 
others,  and  it  is  generally  considered  to  mark  the  border  line  between  the 
foetal  and  maternal  tissues. 

It  would  seem  that  degenerative  changes  occur  wherever  foetal  and 
maternal  tissues  come  in  contact,  and  the  phenomenon  suggests  the  pos- 
sibility that  the  function  of  the  decidua  may  not  merely  be  to  afford  a 
suitable  structure  for  the  implantation  and  nutrition  of  the  ovum,  but 
also  to  protect  the  maternal  organism  against  invasion  by  foetal  cells. 

Until  comparatively  recently  the  participation  of  foetal  tissue  in  the 
decidua  basalis  was  not  recognized,  and  when  foetal  cells  were  found  beneath 
the  chorionic  membrane  they  were  considered  as  being  of  decidual  origin. 
Accordingly,  Winckler  and  other  observers  believed  that  decidual  tissue 
extended  from  the  margins  of  the  decidua  basalis  over  the  whole  of  the 
maternal  surface  of  the  chorionic  membrane,  so  that  the  entire  intervillous 
space  was  included  between  decidual  and  maternal  tissue.  Winckler  desig- 
nated the  superficial  portion  of  the  decidua  as  the  hasal,  and  the  portion 
covering  the  chorionic  membrane  as  the  closing  plate  of  the  decidua.  We 
have  already  shown  that  the  tissue  in  question  is  composed  of  foetal  ecto- 
derm, and  the  conception  of  decidual  plates  should  therefore  be  abandoned. 

At  one  point  (Plate  V)  a  maternal  vessel  is  seen  which,  after  reaching 
the  surface  of  the  decidua,  opens  directly  into  tlie  intervillous  spaces.  At 
present  it  is  universally  admitted  that  the  blood  in  these  spaces  is  exclu- 
sively maternal  in  origin. 

The  foetal  blood  in  the  vessels  of  the  chorionic  villi  at  no  time  gains 
access  to  the  maternal  blood  in  the  intervillous  spaces,  the  two  being  sepa- 
rated from  one  another  by  the  double  layer  of  chorionic  epithelium,;  a 
portion  of  the  stroma  of  the  villus,  and  the  vessel  walls  (Plate  VI). 

At  the  point  marked  "P''  in  Plate  V,  a  villus  is  seen  whose  tip  pro- 
jects into  the  lumen  of  a  uterine  vein,  and  in  many  instances  the  ends 
of  such  villi  grow  for  a  considerable  distance  into  vessels.  Yeit  has  pointed 
out  that  in  such  cases  portions  of  villi  may  become  broken  off,  and  thus 
gain  access  to  the  general  circulation.  He  designates  the  process  as 
deportation,  and  upon  it  has  constructed  an  extensive  theory  concerning 
many  of  the  abnormalities  of  pregnancy,  to  which  reference  will  later  be 
made.  y^ 

Stractnre  of  Placenta  in  Latter  Half  of  Pregnancy  and  at  Full  Term.  — 
Except  in  its  increased  size,  the  placenta  in  the  second  ha\f  of  pregnancy 
differs  but  slightly  from  that  of  the  fourth  month.  Microscopic  sections 
at  this  period,  however,  show  certain  points  of  difference.     These  are  well 
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which  the  chorionie  connective  tissue  has  not  grown,  and  which  therefore 
havii  not  (levelopcJ  into  typical  villi. 

At  the  junction  between  the  cell  nodes  and  the  decidual  tissue  areas 
are  noted  which  stain  «ieeply  with  cogin,  and  wliieh,  on  closer  examination, 
are  seen  to  be  made  up  of  fibrin,  honeycninb*^d  in  various  directions  by 
small  spaces — the  erKcalled  canalized  pbrln — which  prnhahly  results  from 
the  degeneration  of  ftetai  and  decidual  ccIIp.  Thi^  is  known  as  Nitahuch's 
fibrin  layer,  from  the  author  who  first  called  attention  to  its  presence  in 
the  decidua.  Its  ejcistence  has  hi  en  confirnied,  and  its  churncteristics  have 
been  gtudied  by  Langhans,  Rohr,  'Pusiienl^rocck,  Olesko-Htroganowa,  and 
others,  and  it  is  generally  considered  to  mark  the  border  line  between  the 
fcetal  and  maternal  tissues. 

It  would  seem  that  degenerative  changes  occur  wherever  fnetal  and 
maternal  ti?i^uus  come  in  contact,  and  the  phenomenon  suggests  the  pos- 
Bibility  that  the  function  of  the  decidua  may  not  merely  be  to  atford  a 
suitable  structure  for  the  implantation  and  nutrition  of  the  ovum,  but 
also  to   protect  the  maternal    orpuiism   against   invasion   by  fo[»tal   cells. 

Until  comparatively  recently  the  participation  of  f<iital  tissue  in  the 
decidua  f>asalis  was  not  recognized,  and  when  foptal  cells  were  found  beneath 
the  chorionic  memlirane  they  were  considered  as  being  of  d<XM'dual  origin. 
Accordingly,,  Winckler  and  other  observers  believed  that  decidual  tissue 
extended  from  the  margins  of  the  decidua  basalis  over  the  whole  of  the 
Bialrrnal  surface  of  the  chorionic  meml>rane,  so  that  the  entire  intervillous 
_  ee  was  included  between  decidual  and  maternal  tissue*  Winckler  desig- 
HAted  the  euperficial  portion  of  the  decidua  as  the  hasaf,  and  the  portion 
covering  the  chorionic  membnine  as  the  dosing  plate  of  tlie  decidua.  We 
have  already  shown  that  the  tissue  in  question  is  composed  of  fcetal  eeto- 
derm,  and  the  conception  of  decidual  plates  should  therefore  be  abandoned. 

At  one  point  (Plate  V)  a  maternal  vessel  is  eeen  which,  after  reaching 
the  surface  of  the  dtTidua,  opons  directly  into  tlte  intervillous  spaces.  At 
present  it  is  universally  admitted  thai  the  blnml  in  these  spaces  is  exclu- 
sively maternal   in  origin. 

j  The  fa^tal  blood  in  the  vessels  of  the  chorionic  villi  at  no  time  gains 
access  to  the  maternal  blood  in  the  intervillous  spaces,  the  two  being  sepa- 
rated from  one  anotlier  by  the  double  layer  of  chorionic  epithelium,!  a 
|K>rtion  of  the  stroma  of  the  villus,  and  the  vessel  walls  (Plate  VI). 
^  At  the  point  marked  'T"  in  Plate  V,  a  villus  is  seen  whose  tip  pro- 
jects into  the  lumen  of  a  uterine  vein,  and  in  many  instances  the  ends 
of  such  villi  grow  for  a  considerable  distance  into  vessels.  Veil  has  pointed 
out  that  in  such  cases  portions  of  villi  may  become  liroken  olF.  and  thus 
gain  access  to  the  general  circulation.  He  designates  the  process  as 
deportation,  and  upon  it  has  constructed  an  extensive  theory  concerning 
many  of  the  abnormalities  of  pregnancy,  to  which  reference  will  later  be 
made.  \^ 

Structure  of  Placenta  in  Latter  Half  of  Pregnancy  and  at  Full  Term. — 
Except  in  its  increased  size,  the  placenta  in  the  second  }m\(  of  pregnancy 
differs  but  slightly  from  that  of  the  fourth  month.  Microscopic  sections 
at  this  period,  however,  show  certain  points  of  ditference.    These  are  well 
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iWrnivntcii     in    Fig.    149, 
'Dtwaua.     \sliieli    represents    a    sec- 
tion tliroogli  a  seven  and 
a  hjilf  tiiifntlm'  placenta  and  the 
adjacent  uterine  widl     Studying 
it  from  below  npward,  we  see  that 
it   is  en ni posed  of  the  following 
i^truetiires :      amnion,      cliorionic 
menthiane,       villi,       intervillou!^ 
lilond  spaces^  and  deeidna  hat^alis. 
The  amnion  covers  the  inner 
nr  ftetal  stirfaees  of  the  placenta, 
and  cimsists  of  a  single  layer  of 
cnlxjidal  epithet iimi J  below  whicli 
eon^eHi    a    hiyer   of   more   or   less 
tibrillar    connective    tissue,    con- 
taining    no     blood-%^essels.     The 
chorionic  membrane  presents  es- 
sentially  the  same   struc- 
tnre     as     in     the    earlier 
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vyii  and       months  of  pregnancy,  dif- 
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(ipttooiu         fering   only    in    the   jire^ 
ence  of  a  large  anion nt  of 
rannlized  fibrin   immediately  be- 
neath its  epit helium. 

The  great  hulk  of  the  pla- 
centa  is  made  np  of  chorionic 
villi,'  which  are  much  more  almii- 
dant,  Imt  at  the  same  time  con- 
siderably smaller,  than  at  the 
fourth  month.  Their  stroma, 
which  is  made  np  of  spindle- 
shaped  cells,  is  denser  in  appear- 
ance, is  occupied  in  great  jiart  by 
blood- vessel 8,  and  (lifters  mark- 
eilly  from  tlie  mucoid  tissue  of 
the  earlier  months.  These  changes 
bare  already  been  referred  to, 
and  are  clcarh-  shown  in  Figs, 
l.Xj  and  im. 

The  epithelium   covering  the 
villi  has  also  umh-rgone  marked 
change;  Langbans's  layer  has  al- 
most    completely     disap- 

-ciicricmjo    ]>eared    and    only    a    thin 
Aumiun.      lavcr    or     syncytium     re* 
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through  the  inter-communicating  intervillous  spaces,  though  it  is  neces*' 
sarily  more  sluggish  than  elsewhere  in  the  body. 

The  nature  of  the  intervillous  spaces  and  the  question  as  to  whether 
they  contained  maternal  blood  have  given  rise  to  a  great  deal  of  discussion. 
Vater,  Noortwyk,  and  William  and  John  Hunter,  in  the  eighteenth  cen- 
tury, expressed  an  aHirmative  opinion;  and  the  last  two  investigators 
conclusively  demonstrated  it  by  injection  expt^riments.  Similar  results 
were  obtained  by  E.  H.  Weber  in  18-1  "2.  But  this  work  was  gradually  lost 
sight  of,  and  all  sorts  of  theories  were  evolved  concerning  their  nature 
and  contents.  Braxt(m  Hicks,  Krcolani,  and  others  believed  that  they  did 
not  contain  blood,  but  some  substance  derived  fro?n  the  mucous  membrane 
of  the  uterus  which  they  designated  as  uterine  milk. 

Correct  conceptions  as  to  the  nature  of  the  placenta  were  finally  cstal)- 
lished  by  the  work  of  P'arre,  Turner,  Waldeyer,  Nitabuch,  Rohr,  Bumm, 
Leopold,  and  others,  who  showed  conclusively  that  the  intervillous  spaces 
contained  maternal  blood,  and  that  vessels  from  the  mother  could  be  traced 
into  them.  '^I'his  was  esj)ecially  well  demonstrated  by  Waldeyer,  who,  in 
five  pregnant  cadavers,  was  able  to  inject  them  from  the  maternal  vessels. 
Furthermore,  the  recent  work  of  Peters,  Leopold,  and  others  has  placed 
the  question  beyond  all  reasonable  doubt. 

In  view  of  these  facts,  then,  the  placenta  must  be  regarded  as  a  col- 
lection of  maternal  blood,  included  between  the  chorionic  membrane  and 
the  decidua  basalis,  into  which  the  villi  dip  and  by  which  they  are  sur- 
rounded. Some  idea  of  the  coniplexity  of  its  vascular  arrangement  may 
be  gained  from  Plate  Vfl,  which  represents  a  corrosion  preparation  of 
the  foetal  portion  of  a  full-term  placenta,  which  w^as  injected  through  the 
umbilical  arteries  and  veins  with  red  and  blue  celloidin.     (Also  see  Plate 

VI.) 

/Normally  there  is  no  communication  between  the  foetal  blood  contained 

in  the  chorionic  villi  and  the  maternal  blood  in  the  intervillous  spaoes, 
and  it  would  appear  that  the  transmission  of  substances  from  one  to  the 
other  is  accomplished  partly  by  osmosis  and  partly  by  the  direct  cellular 
activity  of  the  syncytium,  the  process  kMng  analogous  to  that  which  takes 
place  in  the  tubules  of  the  kidney  and  other  organs.  The  effete  materials 
from  the  fcetus  are  carried  by  the  umbilical  arteries  to  the  capillaries  of 
the  terminal  villi,  whence  they  are  transmitted  to  the  maternal  blood  in 
the  manner  just  described.  At  the  same  time  the  oxygen  and  the  mate- 
rials needed  for  the  nutrition  of  the  fretus  are  taken  up  from  the  former 
and  carried  by  the  umbilical  vein  to  the  f(elus.  Thus,  in  a  general  way, 
vo  mav  say  that  the  placenta  re|>resents  the  lungs,  stomach,  and  excretory 
organs  of  the  unborn  child. 

The  After-birth.— 11  le  placenla,  as  it  is  cast  off  from  the  utenis  after 
the  birth  of  the  child,  is  a  llatlened,  roundish,  or  oval  organ — 15  to  18 
crnumoters  in  diameter,  and  'I  to  '.\  centimeters  in  height  at  its  thickest 
f^jt^fn^ni  the  margins  of  which  the  membranes  extend.  Ordinarily  its 
^^cht  i*  about  %  of  that  of  thi»  fcetus,  so  that  wlien  the  latter  is  normally 
Amkwd  the  placenta  weiglis  from  500  to  (;oO  grams. 

|j  yi^ants  for  examination  two  surfaces  and  a  margin — th(»  surface 
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in  contact  with  the  ihxiilua  basiilis  being  tleeignated  as  the  inateraal  or 
outer,  and  that  directed  toward  the  cavity  of  the  ovnm  as  the  foetal  or 
inner  surface.  Tlie  former  is  covered  by  a  thin  layer  of  decidua  and 
presents  a  ragged,  torn  appearance,  being  divided  by  depressions  of  varying 
depth  into  a  number  of  irregidarly  shaped  areas,  the  so-called  cofyledotis, 
which  vary  considerably  in  number,  as  many  as  twenty  being  sometimes 
observed.     On  careful  examination  of  the  decidual  surface,  numerous  ves- 
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Fio.   152. — F(BTAi*  Membranes  ani>  Uterikb  Walu     X  75, 

a.,  tuiimon;  r.f.,  connective  tiflsue  of  amuJon  and  choiion;  c.c,  chorionic  epitheliuin;  C^., 

cAuaLixcd  fibrin;  d.*  decidua;  0,,  gland;  m.»  niuBctiltiriei;  r.,  vein;  V'..  atroi^c  villus. 

sels  may  be  seen  which  have  been  torn  through  wiien  the  placenta  was 
separated.  Thus,  Klein  was  able  to  count  51  arteries  and  53  veins  in  a 
single  specimen. 

The  fcetal  or  inner  surface  presents  a  gUatening  appearance,  owing  to 
the  fact  that  it  is  covered  by  amnion^  which,  however,  is  only  slightly  ad- 
herent. Wlien  the  latter  is  removed  it  leaves  a  coarsely  granular  surface, 
upon  which  the  und^iheal  cord  is  usually  inserted  somewhat  eccentrically, 
though  it  may  be  just  at  the  center  of  tlie  organ  and  occasionally  near  ita 
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Fio.   153.— Kpithelittm  of  Umbiuoai*  Coao.     X  lli>- 


margin.    The  various  modes  of  iiLsertion  will  be  considered  when  we  take 
up  the  abnormah'ties  of  the  placenta. 

The  vessels  composing  the  iinibiliral  cord  spread  out  beneath  the  am- 
nion and  rapidly  diviile, 
but  the  main  branches 
remain  upon  the  foetal 
surface  of  the  placenta 
until  its  margin  is 
reached.  In  many  in- 
gtances  a  large  vein, 
which  is  usually  known 
ag  the  nrrulnr  sinmt  ex- 
tends around  a  consider- 
able portion  of  the  pe- 
riphery of  the  placenta, 
but  only  in  very  rare 
ca^a  complt^tely  encir- 
cles the  organ. 

Tlie  fcBtal  mf'rnbmnes  consist  of  the  amnion,  chorion,  and  a  thin  layer 
of  decidua.  The  amnion^  the  innermost  of  the  niemhranes,  is  a  thin, 
transparent,  glistenrng  structure,  which  is  rarely  tliiiker  tlian  a  sheet  of 

writing  paper.  Its  outer 
gurfacc  is  closely  applied 
to  the  chorion,  from 
w^hich,  however,  it  can 
usual  I  y  be  ee  pa  rated  with- 
out ditliculty.  The  cho- 
rion is  more  opaque  and 
thicker  than  the  amnion, 
tljouLih  it  rarely  exceeds  1 
millimeter  in  thickness.  It 
represents  the  cliorion 
hvve  of  the  early  months, 
and  under  the  microscope 
is  seen  to  possess  a  num- 
ber of  degenerated  villi. 
Clinging  to  its  outer  sur- 
face arc  a  few  shreds  of 
tissue — the  portion  of  the 
decidua  which  is  cast  off 
after  the  birth  of  the  child. 
Fig.  152  is  taken  from  a 
section  through  the  fo?tal 
membranes  and  tbe  uter- 
ine wall  outside  of  the  pla- 
cental site,  nnd  gives  a  good  idea  of  their  composition. 

Umbilical  Cord. — The  umbilical  cord,  or  funLs,  extends  from  the  navel 
of  the  child  to  the  fcetal  surface  of  the  placenta.     Its  exterior  presents  a 
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UmAm^  umbUical  artery;    U.S.,   ronmaiit   uF  unihilieul 
stalk;  U,V,f  umbilical  vein. 
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dull  wliitt\  iimi^t  oppeanmeo,  and  through  it  gliiiiimcr  the  umbilical  ve»-i 
sola — two  aH fries  and   a   vein.      It   varies   from   1  to  2.5  eentimetors  in 
dianii'tor.  and  avrnij^f^t:  ahout  ri5  ct'Diimetcrs  id  length;  though  in  extreme j 

^x     ^ catses  it   may  vary  from  0.5  to  199^^ 

p5t^"^^-^  ^*   •  *     I-     '-     "      ^*  ^'^l       ri'ntiHiL'ters.    The  average  length  of 
L^**  ''/*»•'       *     '*  ^'     "'     ^       1,000  cords,   which   were   measured 


i  -.•  .. .   '"  >  -  .  ...  -'1 


i  *^ 
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,*.v  ^  I  :         Fig.    1S6, — Skction  throdoh  Abdominal 

%    -       -  .  .  .         #  .  f  ^j  PEDirtB     or     2.25*Mll*LIMETER     Ehbrto 

~""^        '*^             ^~*'X.1K  (HiH).     X  50. 

Fig.    155. — Section    tkhouoh    Umbilical  AIL,    aUautols;    M,G„    meduUftry    la^ave: 

CottD.    BBowiKo    Stalk    or    Umuilical  V .  .4..  umhilicnl  artery;  6^  V',.  umbiUeol 

VmicjLB.     X  110-  v*iiL 

at  the  Johm?  Hopkins  Hospital,  was  55  centimeters,  the  shortept  heing  13 
and  tlie  longest  100  centimeters. 

The  cord  fretpiently  presents  a  twisted  appt^a ranee,  the  ooiling  usually 
being  from  left  to  right.  As  the  vessels  are  usually  longer  tfmn  the  cord, 
they  are  frequently  folded  upon  themselves,  thus  giving  rise  to  nodulations 
upon  the  surface  which  are  denig- 
nated  as  false  knotti,  ^^^^^^^--—  j 


Fio.   157. — Sicnoi*  THKntjya  Younq  Um- 
bilical Co«D  (Miiiot). 

.4.,  artery;  AU„  aUantois;  U.S.,  Btalk  of  um- 
hjtical  v<58icl«»;  K.,  vHii. 


Fio.    1.>,     ......      :    Umbilical   Vksiolh 

BKING  included  IN  TB£  UMBILICAL  CoRD 


The  cord  is  c*overed  by  several  layers  of  epithelium,  which  is  a  direct 
e^mtinuairon  of  the  skin  covering  the  abdomen  of  the  eiuhryo;  its  interior 
is  made  up  of  a  mucoid  connective  tissue — the  so-called  Whartonian  jelly. 
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Microscopic  sections  througli  the  foetal  and  jilacental  entls  of  the  cord 
at  term  prcstnt  a  somewhat  ditftTt»iit  ii|>]K'a ranee.  In  tlie  formeiv  besides 
the  vessels,  one  usual Jy  sees  two  Pinal  1,  darkly  staiuing  areas,  which  under 
hi«rJ>cr  ma^nifieation  appear  as  Rinalf  diieU  lined  i»y  euboidiil  or  Hattened 
epitlit^Jiid  eellfi.  One  is  the  remnant  of  llic*  allantoij^,  and  the  atlier  the 
duct  or  stalk  of  the  umbilical  vesicle;  at  the  i>hieeiital  end  only  the  lutter 
is  prtiaent. 

In  most  text-hooke  it  is  stated  tJnit  tlie  cord  is  derived  from  tlie  allan- 
toic, and  18  covered  by  a  it^heath  fd'  aniuitni.  The  researches  of  Itij*  have 
definitely  shown  tliat  such  is  not  the  case  in  man,  but  that  the  fcetu^,  in 
the  earliest  stages  of  pregnancy,  is  connected  with  the  inner  surfaee  of  the 
chorion  by  a  tolerably  thicJc  mass  of  tissue,  only  a  small  portion  of  which 
is  occupied  by  the  aUantois.  This  he  designated  as  the  ahdouiinal  iH^diclo 
(Bauchstiel),  and  showed  that  it  represents  merely  an  extension  iif  the 
caudal  end  of  the  embryo. 

Fig.  156  represents  a  section  through  the  abdominal  pedicle  of  one  of 
the  early  embryos  studied  by  His,  and  clenrly  shows  its  anak^g}^  with  the 
I'mbryonic  area.  The  great  hulk  of  the  structure  is  made  up  of  meso- 
dermic  tissue  in  which  the  umbilical  vessels  and  the  allantois  are  embedded; 

dorsal  surface  is  covered  by  a  single  layer  of  ectoderm,  showing  at  ita 
jddle  a  slight  depression  which  reprt'srnts  a  continual tion  of  tlie  medul- 
lary groove,  while  arclnng  over  it  is  the  fininion.  In  its  further  develop- 
ment the  ectodermal  portion,  corresponding  to  the  somatopleure,  extends 
downward  and  inward,  eventually  inclosing  a  small  portion  of  the  ctelome 
in  a  way  similar  to  that  hi  wtuch  tht*  jiltdoniinal  walls  are  formed  in  the 
embryo  itself.  In  this  cavity  the  stalk  of  the  umbilical  vesicle  or  yolk-sac 
is  included.  In  the  meantime  the  amnion  is  likewise  extending  around 
the  entire  structure,  but  is  not  In  contacf:  with  it;  and  as  the  former  be- 
comes more  and  more  distended  by  the  amniotic  fluid,  it  becomes  fartlier 
and  farther  separate<i  from  the  abdominal  pedicle,  or,  as  we  loiiy  now  call  it, 
the  umbilical  cord.  Event  mil  !y  the  amnion  is  connected  only  with  the  por- 
tion of  the  cord  which  is  attached^ to  the  foetal  surface  of  the  placenta. 

Fig.  158  represents  a  thirty  days'  embryo  described  by  His,  and  gives 
a  very  good  idea  of  *he  manner  in  which  the  stalk  of  the  umbilical  vesicle 
bc*comrs  inehidt'il   within   the  cord. 

UmbOical  Veaicle.— The  yolk-sac,  or,  as  it  becomes  later^  the  umbilical 
vesicle,  is  a  very  prominent  organ  at  the  beginning  of  pregnancy,  and  is 
present  in  all  early  ova.  In  its  earliest  stages  it  (Hcupies  a  great  part  of 
the  interior  of  the  blastodermic  vesicle.  But,  as  the  embryo  develops,  it 
becomes  relatively  smaller,  and.  as  we  have  alrea<ly  shown,  is  taken  up  in 
great  part  to  form  the  intestinal  cannl.  so  that  after  the  formation  of  the 
abdominal  walls  it  protrudes  from  the  umbilicus  into  the  ceelomic  cavity 
aa  a  rounded  sac  with  a  distinct  stulk.  As  pregnancy  advances  the  sac  be- 
comejai  smaller  and   its  stalk  longer. 

Tlie  structure  persists  throughout  pregnancy,  and  can  nearly  always 
ho  found  at  full  term,  when  it  is  represented  by  n  small  oval  sac,  3  to  5 
millimeters  in  diameter,  which  usually  lies  on  the  fo?tal  surface  of  the 
placenta,  between  the  cliorion  and  amnion,  hut  occasionally  in  tlie  mem- 
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branes  just  beyond  the  placental  margin.  It  is  connected  with  the  um- 
bilical cord  by  a  fine  pedicle,  which,  as  has  been  already  indicated,  may  be 
seen  in  sections  through  the  cord  at  term.  Schultze  in  1861  was  able  to 
demonstrate  the  umbilical  vesicle  in  146  out  of  150  mature  placenta? 
examined.  Meyer  has  found  that  the  vesicle  may  attain  considerable  pro- 
portions, it  being  10  to  15  millimeters  in  diameter  in  several  instances. 

The  intra-abdominal  jwrtion  of  the  duct  of  the  umbilical  vesicle,  which 
extends  from  the  umbilicus  to  the  intestine,  usually  atropines  and  dis- 
appears, but  occasionally  it  remains  patent,  forming  what  is  known  as 
MerkeVs  diverticulum ,  which  may  play  an  imi)ortant  pathological  part  in 
later  life. 

In  animals  whose  ova  possess  a  large  amount  of  yolk  the  umbilical 
vesicle  is  the  main  source  of  nutrition  for  the  embryo;  but  in  women  its 
significance  is  not  so  clear,  since  the  proportion  of  yolk  is  exceedingly  small. 
Tn  some  of  the  lower  animals  it  affords  a  means  of  vascularizing  the  cho- 
rion while  in  still  others  it  takes  part  in  the  formation  of  an  accessory 
placenta,  in  addition  to  the  main  one  which  is  vascularized  from  the  allan- 
tois.  It  must,  however,  play  an  important  part  in  the  economy  of  the 
embryo,  as  it  develops  a  considerable  circulation,  and,  as  Selenka  has 
shown,  forms  numerous  crypts  from  its  entodermal  lining.  As  yet  we  are 
unacquainted  with  its  functions. 
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CHAPTER  V 
THE   FCETUS 

'    The  Foetus  in  the  Various  Months  of  Pregnancy. — It  is  a  matter  of 
considerable  importance  that  the  physician  be  able  to  tell  approximately 
the  age  of  embryos  and  prematurely  bom  children,  and  we  shall  therefore- 
give  a  short  description  of  the  foetus  at  its  various  periods  of  development. 

The  average  duration  of  pregnancy,  from  tlie  commencement  of  the 
last  menstrual  flow  to  the  onset  of  labor,  is  two  hundred  and  eighty  days, 
or  ten  lunar  months,  though  a  considerable  number  of  children  are  born 
shortly  before  or  after  the  expiration  of  that  period. 

The  following  details  concerning  the  development  of  the  unborn  child 
are  taken  in  great  part  from  His,  who  distinguished  three  periods  in  its 
evolution.  Thus,  during  the  first  two  weeks  of  pregnancy  the  product  of 
conception  is  designated  as  the  ovum;  from  the  third  to  the  fifth  week — 
the  period  during  wliich  the  various  organs  are  developed  and  a  definite 
form  is  assumed — it  is  known  as  the  embryo;  after  the  fifth  week  it  becomes 
the  foetus. 

First  Two   Weeks. — The  earliest  human  ova   with  which  we  are  ac- 
quainted were  enumerated  in  the  preceding  chapter.     With  the  exception 
of  the  one  described  by  Bryce  and  Teacher,  these  were  vesicular  structures 
whose  most  prominent  feature  was  the  chorion,  to  one  side  of  which  was 
ttached  the  future  embryo,  so  small  a  body  that  its  component  parts  could 

distinguished  only  with  the  aid  of  the  microscope.    In  each  of  these  ova 

Fig.  169.  ilg.  160.  Fifij.  161.  Fig.  162.  Fig.  163.  Fig.  164. 

Fios.  159-164. — Early  Embryoh  DEsrRiBED  by  Hi». 

the  embryonic  area  was  covered  by  a  well-developed  amnion,  and  the  great 
bulk  of  the  structure  consisted  of  the  yolk-sac.  Spec's  ovum  presented 
the  earliest  stages  in  the  formation  of  the  embryo  itself — namely,  the 
primitive  streak.    Figs.  159  to  164  represent  early  ova  described  by  His. 

Third  Week, — The  embryonal  period  begins  with  the  third  week,  in 
the  early  part  of  which  can  be  detected  the  beginning  formation  of  the 
medullary  groove  and  canal,  soon  to  be  followed  by  tlie  appearance  of  the 
146 
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head- folds.  At  this  gtagt*  of  developnic*nt  the  abdominal  pedicle  is  seen 
coming  off  from  the  tail  end  of  the  emhryo,  and  lying  almost  in  the  same 
axis  with  it.  The  embryo  is  concave  on  its  dorsal  surface,  and  is  made  up 
in  great  part  of  the  yolk-sac, 

A  little  later  the  forniatioo  of  the  double  heart  may  be  noted ;  while 
in  the  latter  part  of  the  week  the  cerebral  and  optic  vesicles  appear,  as 
well  as  the  visceral  arches  and  clefts.  The  yolk-sac  liccomes  more  and  more 
constricted,  and  is  connected  with  the  ventral  surface  of  the  embryo  by  a 
broad  pedicle.  At  the  very  enrl  of  the  third  week  (about  tbe  twcnty-firet 
day)  the  limbs  make  their  appearance  as  email  buds  upon  the  surface  of 
the  embryo. 

Fourth   Week. — Tbis  week  h  characterized   by  a  ^rcat  iucrcMBe  in  the 

size  of  the  embryo,  which  becomes  markedly  flexed  upon  its  ventral  surface, 

'  BO  that  its  head  and  tail  ends  come  almost  in  contact.     The  i"udiments  of 
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.  16o.  Fig,  loa.  Fig.  107.  Fig,  ItiK 

Fioa.  166-168. — Embryos  from  Fourth  axd  Fifth  Weeks  (Hi«).     X  2* 


the  eyes,  ears,  and  nose  now  tntike  tlieir  apix^arance,  and  tlie  umbilical 
vesicle  becomes  still  more  pedunculated.  At  the  end  of  the  first  lunar 
month  the  embryo  measures  from  7.5  to  10  millimeters  (0.3  to  0.4  inch) 
in  length. 

Second  Month, — Jn  the  tirst  half  of  the  second  montli  the  hneian  em- 
bryo does  not  differ  e8scntia]ly  in  appearance  frum  that  of  other  animals. 
It  is  still  markedly  bent  on  itself,  and  the  visceral  clefts  and  arches  are 
the  most  prominent  characteristics  of  its  cephalic  region,  wln'le  the  ex- 
tremities are  in  a  very  rudimentary  courlition.  In  tlie  latter  part  of  the 
month,  owing  to  the  development  of  the  brain,  tbe  head  becomes  consider- 
ably larger,  and  assumes  a  certain  resemblance  to  that  of  a  human  being. 
At  the  same  time  the  nose,  mouth,  and  ears  become  less  prominent  and  the 
extremities  more  developed,  sot  tb^t  it  can  be  seen  that  they  are  made  up 
of  three  portions.  The  t^xternfll  genitalia  also  nmke  their  appeaninee  in  tlie 
latter  part  of  this  month,  and  nt  its  end  the  fcetus  has  attained  a  length  of 
2.5  centimeters  (1  inch). 

Tliird  Month, — At  the  end  of  i\ih  month  the  entire  [iroduet  of  con- 
ception is  about  as  Ijirge  as  a  gocise's  vg^:^,  ami  the  emliryo  measures  from 
T  to  IJ  centimeters  in  length.  Centers  of  ossification  have  appeared  in  most 
of  the  bones;  the  fingers  and  toes  become  differentiated  and  are  supplied 
r  with  nailfl ;  the  external  genitalia  are  beginning  to  show  definite  signs  of  sex. 
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rams.     An  exaiumat 
Rial  genital  yr*ran8  will  now  (^efinitoly  reveal  the  sex, 
f0mih, — The  fa:tit8  varies  from  IS  to  27  eentinietens  in  length, 
Vv^kIis  about   2H{)  grams.      Its  skin  has  become  less  transparent,  a 
'ttmrmt  tmrrmg  is  seen  over  its  entire  ho(ly,  wliile  a  certain  amount  of 
^pml  hair  has  made  its  oppea ranee  on  the  head. 

i^irik  Mt*nih, — At  the  end  of  the  sixth  month  the  fcietua  variee  from 
t«*  M  centimeters  in  length,  and  weiglts  ahoiit  *i31  grams.     The  skin 
ats  a  markedly  wrinkled  appearance^  and  fat  hegins  to  be  deposited 

it;  the  head  is  still  eoraparatively 
fcirgi*.  A  fn^tns  horn  at  this  period 
wi!l  attempt  to  breathe  and  move  its 
linilit^  but  always  perishes  within  a  short 
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Seventh  iff o«/A.— The  hni^tfi  flaring  thit^  month  varies  from  35  to  ^^ 
i?enHnieters»  and  the  foetus  attains  a  weight  of  over  1/^00  grams*  The 
entire  body  is  very  thin,  the  skin  is  reddish  and  covered  with  vernix 
easeosa.  The  pupillary  inemhrnne  lias  jusi  disaf^peari-d  from  the  eyes. 
A  foelus  born  at  this  period  moves  its  limbs  (]Dite  energetically  and  cries 
with  a  weak  voice;  but,  as  a  ride,  it  cannot  be  raised,  even  wn'th  the  most 
expert  eare,  althnugh  an  occasional  successful  case  is  found  in  the  records, 

li  is  grjuTidly  heMevcd  among  the  hiity  tliat  a  child  born  at  the  end 
of  the  seventh  month  has  a  better  clinnee  of  living  than  when  it  comes 
into  the  world  four  weeks  later.  This  idea  is  a  remnant  of  the  old 
Hip|H\cralic  doctrine  and  is  absolntely  erroneous,  aa  the  more  developed 
t[ie  (hi hi  the  greaier  are  ils  chflnces  for  life. 

Kujhih  Month, — ^At  the  end  of  the  eighth  month  the  foptus  has  attained 
a  length  of  12.5  centimeters,  and  a  weight  of  about  1,!>00  grams.  The 
surface  of  the  skin  is  still  red  and  wrinkled  iind  the  child  resembles  on 
old  u\au  iu  nf^jiea ranee.  Children  horn  at  this  period  may  live  if  properly 
cared  for,  though  tlieir  chances  are  not  very  prooiising. 
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Ninth  Month. — At  the  end  of  the  ninth  month  the  foetus  is  46.75  cen- 
timeters long,  and  weighs  about  2,500  grams.  Owing  to  the  presence 
of  considerable  fat,  the  body  has  become  more  rotund  and  the  face  has 
lost  its  previous  wrinkled  appearance.  Children  born  at  this  time  have 
a  very  fair  chance  of  life  if  properly  cared  for. 

Tenth  Month. — Full  term  is  reached  at  the  end  of  this  month.  The 
foetus  is  now  fully  developed,  and  presents  the  appearances  which  we  shall 
consider  in  detail  when  we  describe  the  new-bom  child. 

The  foetus  grows  relatively  much  faster  in  the  early  than  in  the  later 
months  of  pregnancy.  According  to  Jackson,  the  weight  of  the  mature 
ovum  is  only  0.000004  gram,  which  increases  to  0.04  gram  by  the  end 
of  the  first  month  after  fertilization — an  increase  of  9,999  times,  of 
practically  one  million  per  cent.  In  the  second  and  third  months  the 
rate  of  increase  has  become  reduced  to  74  and  11  times  respectively,  and 
gradually  falls  to  0.45  time  in  the  last  month.  Even  this  comparatively 
slow  rate  is  not  maintained  after  birth,  for  if  it  were  the  child  would 
weigh  250  kilograms  by  the  time  it  was  one  year  old. 

According  to  Zangemeister,  the  average  length  and  weight  of  the 
foetus  in  the  various  lunar  months  are  as  follows: 


MONTH. 

LENGTH. 

WEIGHT. 

Ist    

0.7 
2.5 
9 
13.4 
18.9 
31.6 
34.5 
39.3 
45.5 
49.93 

centimeter 

centimeters 

(I 

tt 

ii 

.  << 

f  < 

1.0 

2.5 

12.4 

89.8 

252.7 

795.5 

1.066.0 

1,540.1 

2,243.3 

3,242.4 

gram 
grams 

2iid    

3rd    

4th    

5tli    

6th 

7th 

8th    

9th    

10th    

These  figures  possess  only  an  approximate  value,  and  generally  speak- 
ing the  length  affords  a  more  accurate  criterion  of  the  age  of  a  child  than 
its  weight.  Haase  has  suggested  that  the  length  of  the  embryo  in  centi- 
meters may  be  roughly  approximated  during  the  first  fi\'Q  months  by 
squaring  the  number  of  the  month  ^o  which  the  pregnancy  has  advanced; 
in  the  second  half  of  pregnancy,  by  multiplying  the  month  by  5,  as  is 
sho\ni  in  the  following  table: 

At  the  end  of  the  first  month 1X1,  1  centimeter. 

'*            '*  **  second   month .  2X2,  4  centimeters. 

"           '*  "  third  month   3X3,         9           " 

*'            '*  "  fourth  month   4X4,  16           ** 

*'  **  fifth    month    5X5,  25           «« 

**            '*  '*  sixth  month   6X5,  .30           ** 

"            **  '*  seventh  month   7X5,  35           " 

**            *'  '*  eighth  month   8X5,  40           *« 

"  **  ninth  month 9X5,  45           '* 

"            "  '*  tenth  month 10X5,  50           *< 
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The  Child  at  Full  Term.— The  average  child  at  full  term  is  50  to  51 
centimeters  (20  to  21  inches)  long,  and  weighs  3,250  grams  (7l^  pounds). 
The  skin  is  smooth  and  polished  in  appearance,  and  shows  no  lanugo, 
except  occasionally  about  the  shoulders.  Over  the  entire  surface  is  spread 
a  whitish,  greasy  material,  the  vernix  caseosa,  which  is  a  mixture  of  epi- 
thelial cells,  lanugo  hairs,  and  the  secretion  of  the  sebaceous  glands.  The 
head  is  usually  covered  by  darkish  hairs  2  to  3  centimeters  in  length,  and 
the  cartilages  of  the  nose  and  ears  are  well  developed.  The  fingers  and 
toes  possess  well-developed  nails,  which  project  beyond  their  tips.  In  male 
children  the  testicles  are  usually  found  within  the  scrotum;  in  girls  the 
labia  majora  are  well  developed  and  are  in  contact  with  one  another,  and 
usually  conceal  the  rest  of  the  genitalia.  The  bones  of  the  head  are  well 
ossified,  and  are  in  close  contact  at  the  various  sutures. 

At  autopsy  a  center  of  ossification,  0.5  centimeter  in  diameter,  is 
found  in  the  lower  epiphysis  of  the  femur.  This  was  first  described  by 
Blecard,  in  1826,  as  a  diagnostic  sign  of  maturity.  It  is  not  infallible, 
however,  as  Hartmann  has  shown  that  it  was  absent  in  12  out  of  102 
full-term  children  which  he  examined.  Hahn,  after  studying  a  large 
number  of  premature  and  mature  children  by  means  of  Rontgen  rays, 
states  that  the  center  of  ossification  at  the  proximal  epiphysis  of  the  tibia 
is  always  lacking  in  the  former  and  present  in  the  latter  class;  while 
Holzbach,  on  the  other  hand,  holds  that  the  most  valuable  sign  of  ma- 
turity is  to  be  found  in  the  relation  between  the  fronto-occipital  circum- 
ference of  the  head  and  tliat  of  the  shoulder,  as  in  only  1  out  of  the  31 
premature  children  which  he  examined  did  the  latter  equal  the  former  in 
size.  No  one  of  those  conditions  affords  indisputable  proof  of  the  ma- 
turity of  a  child,  but  when  the  majority  of  them  are  present  the  evidence 
becomes  fairly  convincing. 

Negro  babies  at  birth  differ  somewhat  in  appearance  from  white  chil- 
dren, but  not  so  markedly  as  one  would  expect.  Their  skin  presents  a 
dusky,  bluish-red  hue,  but  does  not  at  all  suggest  the  darker  color  which 
it  will  assume  in  tlie  course  of  a  few  weeks.  Where  there  is  a  considerable 
admixture  of  white  blood,  the  dusky  hue  may  be  entirely  absent,  and  the 
only  evidence  of  negro  ancestry  will  be  found  in  an  increased  pigmentation 
about  the  external  genitalia. 

Weight  of  the  New-born. — The  average  infant  at  birth  weighs  about 
3,250  grams  (714  pounds),  boys  being  usually  100  grams  (3  ounces) 
heavier  than  girls.  Marked  variations  are  frequently  observed,  which  are 
dependent  upon  the  race  and  size  of  the  parents,  the  number  of  children 
which  the  mother  has  borne,  her  mode  of  life,  and  her  nutrition  and 
general  condition  during  the  later  months  of  pregnancy.  In  707  full- 
term  white  children  born  at  the  Johns  Hopkins  Hospital,  T.  F.  Riggs 
found  that  the  average  length  was  49.04  centimeters,  and  the  average 
weight  3,31f).9  grams  (7.54  pounds),  the  smallest  child  weighing  2,180 
grams  (4  pounds  11  ounces)  and  the  largest  4,553  grams  (9  pounds  12 
ounces). 

It  appears  that  colored  children  weigh  considerably  less  than  wliite,  a 
fact  which,  in  large  cities,  at  least,  is  indicative  of  the  physical  degenera- 
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tion  which  characterizes  the  race.  P'our  hunilred  and  seventy  fuH-terrn 
colored  children  nioaj^ured  by  IMggs  averaged  48.75  centimeters  in  length 
and  3,104.8  grama  in  weight,  a  difference  of  211  grams  (7.2  ouncea) 
in  favor  of  tlic  wliite   race. 

Similar  but  less  marked  differences  may  be  observed  in  the  different 
countries  and  even  in  various  portions  of  tlie  same  country.  Thus,  Scbroeder 
found  that  the  children  horn  in  Bonn  averaged  71  grams  (^VL*  ounces) 
lesfi  in  weight  than  those  observed  by  Hecker  in  Munich. 

Perfectly  healthy  fuil'term  children  may  vary  from  2,30(^  to  5,000 
grams  (5  to  10%  pounds)  in  weight.  Tliey  rarely  exretd  the  hitter 
figure,  although  it  is  nctt  unusual  to  hear  of  children  weighing  l.x  lis,  and 
even  20  pounds  at  birtli.  The  majority  of  such  cases,  however^  must  be 
regarded  as  apocryphal,  and  carut'ul  imjuiry  will  usually  show  thtit  the 
weight  has  been  only  roughly  estimated  by  lifting  tlie  child  in  the  hand, 
and  not  based  upon  accurate  detcniiination.  Winckel  found  only  5 
children  that  weighed  over  5,000  grams  in  30,500  deliveries,  and  Starcke 
16  in  34,000  delivmes  in  liCopnldV  clinic.  According  to  laulwig,  out 
of  15^6^  children  born  in  Chrobak's  clinic  in  Vienna,  only  1  weigliLfl 
5,300  grams  (ll^s  pounds),  and  Yarnier  states  that  in  seven  years, 
at  the  Baudelocque  Clinic  in  Paris,  there  were  only  6  cliildren  that  ex- 
ceeded 5,000  grams  at  birth,  the  largest  weighing  0,150  grams  (13  pounds 
3  ounces).  Moreover,  it  is  probable  in  many  instances,  as  pointed  out 
by  Winckel,  that  the  excessive  w^eight  of  such  children  should  be  attributed 
to  the  fact  that  pregnancy  has  lasted  some  weeks  longer  than  usual. 

In  over  1:;?,000  children  delivered  under  my  supervision,  the  largest 
weiglied  5,H33  gi-am^.  or  V2  jwuods  8  ouncis;  though  several  of  my 
friends  have  met  w*ith  babies  which  were  consideratily  lieavier.  Dubois, 
in  1897,  collected  from  tlie  literature  "^H  cases  in  which  the  cliild  weighed 
5,600  grams  (12  pounds)  or  more  at  birth,  and  stated  that  the  heaviest 
chihlren  on  record  were  reported  by  Ortega,  Eacliel  and  Xeumer,  and 
Beech,  and  weighed  respectively  11,300  {24  pounds  3  ounres),  11/^50 
(24  pounds  2  ounces),  and  10;750  grams  (23  pounds  12  ounces).  Or- 
tega's child  w^as  70  centimeters  (28  inches)  long,  and  Beecb's  76  cen- 
timeters (30  inchee).  Ludwig,  in  1896,  reported  a  case  in  which  he  was 
obliged  to  perform  Cj^sarean  section,  after  craniotomy  and  amputation  of 
the  extremities,  in  order  to  deliver  a  child  weighing  7,700  grams  (16  pounds 
8  ounces).  But  in  spite  of  these  exceptional  cases,  one  should  be  extremely 
skepticiil  in  accepting  reports  concerning  |)henou!enally  heavy  children,  un- 
less one  is  convinced  tbnt  the  reporter  is  a  truthful  person  and  has  weighed 
the  child  upon  an  accurate  balance. 

On  the  other  han<l,  healthy  full-term  children  frei|ucntly  weigh  less 
than  3,250  grams  (7  pounds)  in  weight,  and  sometimes  as  little  as  2,333 
grams  (5  ponnrls).  Any  weight  below  this  limit,  in  the  case  of  an  infant 
bom  at  term,  should  always  lead  one  to  suspect  some  disease  on  the  part 
of  tlie  mother  or  fa?tus,  as  nephritis  or  syphilis. 

Generally  speaking,  premature  children  w^eighing  less  than  1,500  grams 
(3  pounds  3  ounces)  have  practically  no  cliance  of  life,  though  in  ex- 
ceptional eases  they  have  done  well,     Piering  reports  raising  a  premature 
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child  that  weighed  only  1,120  grams  at  birth,  and  mentions  cases  under 
the  charge  of  Ritter,  Rodman,  and  D'Outrepont  in  which  children  weigh- 
ing only  717,  719,  and  750  grams  respectively  wore  successfully  reared.  Dr. 
H.  A.  Powell,  of  Cleveland,  informs  me  that  he  has  successfully  raised  an 
infant  which  weighed  only  750  grams  at  birth. 

The  size  of  the  fcetus  increases  with  the  age  of  the  mother  up  to  the 
twenty-eighth  or  thirtieth  year,  if  pregnancies  have  not  followed  in  too 
rapid  succession ;  the  children  of  succeeding  pregnancies  usually  follow  the 
same  rule.  The  size  is  also  dependent,  to  a  considerable  extent,  upon 
that  of  the  parents,  especially  the  father;  and  in  many  instances  its  head 
closely  resembles  that  of  the  father  in  shape. 

The  social  condition  of  the  mother  and  the  comforts  by  which  she  is 
surrounded  also  exert  a  marked  influence  upon  the  child's  weight,  heavier 
children  being  more  common  in  the  upper  walks  of  life.  Thus,  on  look- 
ing over  the  records  of  my  private  cases,  which  are  almost  exclusively 
among  the  well-to-do  classes,  I  found  that  healthy  full-term  children, 
weighed  upon  the  same  pair  of  scales,  averaged  3,795  grams  (8  pounds  2 
ounces)  in  weight,  as  compared  with  3,316.9  and  3,104.8  grams  for  the 
white  and  colored  children  in  hospital  practice — a  difference  of  478  and 
690  grams,  respectively. 

Pinard  and  Bachimont,  from  a  study  of  4,445  cases  observed  in  the 
Baudelocque  Clinic,  arrived  at  more  or  less  similar  conclusions.  They 
found  that  the  children  of  women  who  had  lived  in  the  hospital  for 
three  months  prior  to  confinement  averaged  500  grams  (1  pound  2 
ounces)  heavier  than  those  of  patients  who  had  entered  the  hospital  just 
before  or  during  labor.  They  consider  that  this  difference  is  due  to  the 
better  nourishment  of  the  former  class  of  patients,  as  well  as  to  the  absence 
of  premature  labor  incident  to  hard  work.  T.  F.  Riggs,  upon  analyzing 
my  cases  at  the  Johns  Hopkins  Hospital,  arrived  at  similar  conclusions, 
but  found  that  there  was  a  greater  increase  in  weight  in  the  colored  than 
in  the  white  children.  He  was  inclined  to  attribute  the  difference  to  the 
fact  that  the  hospital  fare  was  not  much  better  than  that  which  the  white 
women  received  in  their  own  homes,  but  was  far  superior  to  that  to  which 
the  average  colored  woman  is  aecustonied. 

It  is  generally  believed  that  the  comparatively  difficult  l&bors  of  the 
women  of  the  upper  classes  are  due  to  the  enervating  influences  of  civiliza- 
tion and  luxury,  whWe  the  easy  labors  of  the  colored  women  are  con- 
sidered as  manifestations  of  a  closer  approach  to  Mature.  These  conclu- 
sions are  not  justified  by  my  experience,  as  I  believe  that  the  colored  women 
seen  in  large  cities  are  physical  degenerates,  in  whom  contracted  pelves 
occur  four  or  five  times  more  frequently  than  in  white  women.  Were 
this  not  counterbalanced  by  the  lesser  weight  of  their  children,  and 
particularly  by  the  smaller  size  and  greater  compressibility  of  their  heads, 
labor  would  be  a  most  disastrous  function,  and  would  comparatively  soon 
lead  to  a  solution  of  the  race  problem.  I  am  inclined  to  believe,  if  their 
children  were  as  large  and  had  as  hard  heads  as  in  the  upper  classes, 
that  I  should  be  obliged  to  perform  a  Ca?sarean  section  a  week,  instead 
of  a  small  number  a  year,  as  at  present.    Accordingly,  it  appears  permis- 
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Ifcle  to  attribute  llic*  moro  difTkult  labors  of  tlic  upper  classes  to  tlie  larger 
Sxe  of  their  chiidren,  resulliriir  from  abundant  nutrition  and  a  life  of 
ease,  rather  than  to  the  enervating  influences  of  civilization. 

Provided  the  pelvis  is  normal,  it  is  nnnsnal  for  children  wei|»hing  less 
ihan  hjm)  grams  (10  pounds)  to  cause  difficult  labor  simply  from 
their  size,  since  Varnier  bag  shown  that  the  diameters  of  the  head  do 
not  increase  in  the  same  ratio  as  the  wcijrht  of  the  child. 

The  Head  of  the  Child.— From  an  obstetrical  point  of  view  the  head 
of  the  child  is  its  most  important  part,  m  the  essential  feature  of  labor 


Fig,  172. — Child's  Heali  at  Tkbm.     X   |.     (Amencaw  Text-Book,) 

is  a  process  of  adaptation  between  it  and  the  various  portions  of  the  pelvis 
through  which  it  passt>8.  An  accutate  knowledge  of  its  characteristics 
and  ^he  is  tiicrcfore  of  capital  iiuportance. 

Only  a  comparatively  smull  part  of  the  head  of  the  crdld  at  term  is 
represented  by  the  face,  tfie  rest  being  composcfl  *)f  the  firm,  hard  akull, 
rhich  is  made  up  of  two  frontal,  two  parietal,  two  temporal  bones,  the 
Ipper  portion  of  the  occipitaL  and  the  wings  of  the  sphenoid.  These 
bony  portions  are  not  tiiTtdy  united  tocrethcr,  but  are  separated  from  one 
another  by  spaces  filled  with  membrane — the  miures.  Of  these  the  nnist 
important  are  the  fronlal,  between  the  two  frontal  bones;  the  mgUlal. 
between  the  two  parietal  i>one.«;  the  rornnal.  between  the  frontal  and 
parietal  boneti;  and  the  lamhtJuf'd  suture,  between  the  posterior  margins  of 
the  parietal  bones  and  the  upper  margin  of  the  occipital  bone.  All  of 
these  sutures  can  be  felt  during  labor;  whereas  the  temporal  suture, 
which  is  situated  on  cither  side  befween  the  inferior  margin  of  the  parietal 
and  the  upper  margin  of  the  temporal  hones,  is  covered  by  soft  parts  and 
cannot  be  felt  on  the  living  child. 

Where  several  sutures  meet  together  an  irregular  space  is  formed, 
which  18  closed  by  a  membrane  and  designated  as  a  fontaneUe.     We  usu- 
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ally  df!?tin^i«h  four  such  gtriutures:  the  jercater  nnd  lespcr,  and  Ihc  two 
temporal  I'ontaudlcs.  Tlie  ffreairr  or  anterior  fontanel^  is  a  lozouge- 
ehaped  space  situated  at  the  junction  of  the  sagittal  and  the  coronal 
sutures.  The  lesser  or  posterior  fonianvUe  is  rcfirescntcd  by  a  5?mall  tri- 
angular area  at  the  intersection  of  the  sagittal  c^ml  hnulidoid  sutures. 
These  are  readily  felt  during  labor,  and  iheir  recognition  gives  impor- 
tant  information  concerning  the  position  and   presenlatitin   of  the  child, 

Tlie  temporal  or  Gamerian  fon^ 
Occiput  tan f*] Irs,   which   are   *fituatt*il    at 

the  junction  of  the  himl»dotd 
ami  temporal  sutures,  cannot  l>e 
felt  on  vaginal  examination* 

^5 


Vpar/&tJl 


Ver 


9,25  cm. 


Bi temp  Of  ill 


^o. 


Scm. 


Fio.  173. — CHit.D*s  liiiAD  at  Tebm,     X   h 


Flu.  174.— Head  at  Teum,  bhowino 
Shall,  Sagittal*  and  LARaB  Fosr 
TAKSU^na.     X  H' 


Arnold  Lea  directed  attention  to  the  occasional  presence  of  what  he 
designates  as  the  sagiiial  fontanelle,  which  is  a  lozeuge-shaped  space  found 
in  the  sagittal  suture  at  a  point  about  lialf-way  between  the  greater  and 
lesser  fontanelles.  He  considers  that  it  resuK??  from  faulty  ossitication 
of  the  porietal  bones,  and  states  that  it  occurs  quite  frcfiuently — in  22 
out  of  500  ffctal  skulls  which  he  examined  (4.4  per  cent.).  I  have  met 
with  a  similar  strnclure  in  i»nly  a  few  instances^  and  in  several  it  gave 
rise  to  a  serious  error  in  diagnostic.  Since  tliat  time  !  have  examined 
several  hundred  fietal  heads  just  after  birth,  but  have  not  encountered 
the  ahnoruuility  frtijucntly,  S(»  thjit  if  wmilc]  germ  probable  that  Lea's 
experience  was  exceptional 

^Vf>  aid  us  in  forming  dclinitf  i^ims  toutvrmng  Hie  sluipe  and  size  of 
the  fcetal  head,  it  is  customary  to  measure  certain  diamehrs  and  circum- 
ferences. The  diameters  most  frequently  used  are:  (I)  the  fronto-occipi- 
tal,  which  follows  a  line  extending  from  the  root  of  the  nose  to  the  most 
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prominent  portion  of  the  occipital  bone;  (2)  the  biparietal,  which  repre- 
sents tlie  greatest  transverse  diameter  of  the  head,  and  usually  extends 
from  one  parietal  boss  to  the  other;  (3)  the  bitemporal,  which  represents 
the  greatest  distance  between  the  two  temporal  sutures;  (4)  the  mento- 
occipital,  from  the  chin  to  the  most  prominent  portion  of  the  occiput ;  and 
(5)  the  suboccipito-bregmatic,  which  follows  a  line  drawn  from  the  middle 
of  the  large  fontanelle  to  the  under  surface  of  the  occipital  bone,  just 
where  it  joins  the  neck.  For  convenience  the  various  diameters  are  fre- 
quently designated  by  initials,  which,  with  their  several  average  measure- 
ments, are  given  in  the  following  table : 


Rxoos. 

Centimeters. 

FrontO'Occipital,  F.  0 11 .  75 

White. 

11.71 
9.25 
8 

13.33 
9.70 

Black. 

U.26 

Biparietal,  B.  P 9.25 

Bitemporal,  B.  T 8 

Mento-occipital,  M.  0 13.5 

Suboccipito-bregmatic,  S.  0.  B 9.5 

9.05 

7.81 

13.31 

9.29 

The  greatest  circumference  of  ike  head,  which  corresponds  to  the  plane 
of  the  fronto-occipital  diameter,  is  34.5  centimeters,  while  the  least  cir- 
cumference, corresponding  to  the  plane  of  the  suboccipito-bregmatic  diam- 
eter, is  32  centimeters.  The  figures  just  given  are  based  upon  the  average 
measurements  of  a  large  number  of  heads  just  after  birth,  individual 
variations  being  frequently  encountered.  As  a  rule,  boys  have  somewhat 
larger  heads  than  girls,  and  the  children  of  multiparas  than  those  of 
primiparae.  As  indicated  in  the  table,  Riggs's  figures  show  that  all  of 
the  diameters  are  shorter  in  negro  children;  but  such  measurements  give 
no  idea  of  the  greater  softness  and  compressibility  of  the  head. 

A  certain  amount  of  motility  exists  at  the  sutures  between  the  various 
bones  composing  the  skull.  This-  may  vary  within  relatively  wide  limits 
in  different  individuals,  so  that  heads  which  afford  the  same  diameters  on 
actual  measurement  not  infrequently  differ  markedly  in  the  obstacle  which 
they  offer  to  labor,  as  the  bones  of  one  may  be  soft,  compressible,  and 
readily  displaced,  while  those  of  another  are  firmly  and  densely  ossified 
and  admitting  of  but  little  motility,  the  former  being  readily  molded  to 
tlie  genital  canal,  while  the  latter  are  incapable  of  reduction  in  size. 

Physiology  of  the  Fcetns. — Our  knowledge  concerning  the  physiology 
of  the  foetus  has  been  markedly  enriched  during  recent  years;  nevertheless, 
when  compared  with  that  of  the  adult,  it  offers  many  points  concerning 
which  we  are  but  slightly  informed  or  profoundly  ignorant. 

Nutrition  of  the  Fa^tus. — Owing  to  the  small  amount  of  yolk  contained 
in  the  human  ovum,  the  growth  of  the  foetus  is  almost  entirely  dependent 
upon  the  amount  of  nutritive  material  which  it  obtains  from  its  mother. 

During  the  first  few  months  of  pregnancy,  as  Fehling  first  pointed  out, 
the  embryo  consists  almost  entirely  of  water,  and  it  is  during  this  period 
that  it  grows  most  rapidly.     In  the  later  months  of  pregnancy,  when  more 
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solids  are  being  added »  t}ie  iDcrease  in  size  l)("nimf8  i^cnidually  slower. 
Fehliiig^B  foiKilusiojiti  were  confinnrd  by  MifhiO,  who  analyzed  fa^tHises  at 
various  periods  ol  developjueDt  witii  tbe  Colbiwing  results: 


At2H^oi»tbs,. 
3d  to  4th  month 
7th  mont  h . 
At  tcniiw  ,...-,, 


W«tpr. 


%2M  per  cent. 

89.95 

84.75 


AlbuiiiitioidB, 


4.39  per  cent. 

7-(>5 
IQ.m 
13,96 


8aU«. 


Trace. 

1 729  per  cent. 

2.487 

3.373 


Fat& 


Trace. 

,0379  per  cent. 

11.75  •* 


It  is  therefore  apparent  that,  as  the  fcehus  inereases  iji  age,  it  eontains 
relatively  le^s  water  and  a  markedly  inereased  quantity  of  albuminoid 
Tiiaterials,  salts.,  and  fats. 

P'or  the  first  few  days  after  the  implantation  of  the  ovum  upon  the 
«leei<lua,  its  nutrition  is  derived  from  the  serum  whieh  aeeornpanies  the 
CBdenmtous  eondition  of  the  latter,  from  tbe  surrounding  imrternal  tissue 
whieh  has  undergone  neerosia  as  the  result  of  tbe  digestive  action  of  tbe 
tropbohlast,  and  probably  from  tbe  glyeogen,  wbicb  Driessen  has  showri 
aeeumulates  in  ilw  glandular  epithelium  nm}  the  stroma  of  tbe  endo- 
HH^trium  during  tbe  period  of  preuienstrual  swelling.  Within  tbe  next  week 
intervillous  spaces,  wliieh  are  tillc^d  witli  maternal  blood,  l>egin  to  de- 
velop between  the  tropbohlast  and  deeidua.  As  tbe  eborionic  villi  at 
this  period  are  devoid  of  vessels,  the  only  way  in  wbieb  nutritive  ma- 
terial can  be  taken  nj)  from  tbe  maternal  blood,  by  whieh  they  are  sur- 
rounded, is  by  osmosis. 

In  the  third  week  of  pregnaney  the  ompbalo-mesenteric  vessels  make 
their  appearanee  upon  the  surface  of  tbe  uud>ilieal  vesiele,  and  wliatever 
nutritive  materials  the  latter  may  contain  are  conveyed  to  tbe  embryo  by 
them.  During  the  fourth  week  branches  of  the  wndnlical  vessels  appear 
in  tbe  eborionic  villi,  and  from  this  time  on  make  possible  the  direct 
transmission  of  nutritive  material  from  •the  maternal  to  the  foetal   blood. 

The  Fatal  ('irnihiUnn^ — Owing  to  tbe  faet  that  the  materials  needed 
for  the  nutrition  of  tbe  fcetua  are  brought  to  it  by  the  mnbilieal  vein,  the 
foetal  circulation  differs  materially  from  tliat  of  tbe  aduU  (Plate  VIII), 
The  blood  is  purilied  and  laden  with  nutritive  material  in  tbe  placenta, 
and  is  then  carried  to  the  fnptus  tbrougb  tbe  umbilical  vein,  which,  after 
penetrating  the  alHlominal  wall,  divides  into  two  branehes.  Of  these  tbe 
smaller  unites  with  the  portal  vein,  the  hlood  from  wdiicb  circulates  through 
tbe  liver  and  then  gains  access  to  tbe  inferior  vena  cava  tbrougb  the 
hepatic  vein.  The  other,  tbe  larger  branch,  which  is  designated  as  tbe 
ductus  vcnosus.  eiupties  directly  into  the  v€*nft  cava.  The  contents  of 
the  vena  cava  above  the  hepatic  vein,  therefore,  consist  of  a  mixture  of 
arterial  blood  from  the  placenta  and  venous  blood  returning  from  tbe 
lower  extremities  of  the  fret  us.  Thus  far  all  investigators  agree,  but 
there  is  still  consider  able  divergence  of  opinion  as  to  the  course  the 
blood  takes  after  leaving  the  vena  cava.  It  is  generally  taught  tliat  upon 
entering    tbe   right    auricle    it    is    deflected    by   the    intervention    of    the 
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-Eustachian  valve  in  surli  a  manner  as  to  pms  through  the  foraniun  ovale 
ilo  the  lift  auricle,  whcnee  it  jiasses  into  the  left  vrntrirle,  which  forces 
iat  Jnto  the  aorta.  On  the  other  liiiud,  the  bluud  returning  from  the  liead 
>  and  upper  extremities  bv  way  of  the  sujicrior  vena  cava  is  poured  into 
tlie  right  auricle,  and,  crnssing  the  current  from  the  inferior  vena  cava, 
kpassee  into  the  right  ventricle,  whence  it  is  forced  into  the  pulmoiuirv 
irleries.  But  m  long  as  the  lungs  do  not  function,  only  a  sum  11  portion 
of  this  blood  gains  accesis  to  theui,  the  greater  part  of  it  passing  through 
the  ductus  arterifmns  t«i  the  arch  of  the  aorta,  antl  being  then  carried 
to  the  rest  of  tfie  hody  of  the  endrryo. 

According  to  this  view,  the  blood  from  the  inferior  and  FujKrior  vena 
cava  does  not  mix  in  the  right  auricle,  hut  the  two  eurreids  cross  one 
anitther  in  such  a  way  that  the  purer  hlood  frf)ui  ttie  inferior  cava 
pat^ses  directly  to  the  left  side  of  the  lieart  through  the  foramen  ovale, 
and  is  supplied  in  great  part  to  the  liead  and  neck ;  while  the  less  pure 
Iblood  from  the  superior  cava  passes  througli  tiie  rigtit  auriculo-ventricular 
ropening  and  is  forced  by  tlie  rigljt  ventricle  luin  the  pulmonary  arteries 
and  tlie  ductus  arteriosus. 

Pohluian  (It)ttU)  Btates  that  this  view  is  inciuTCct,  and  that  the  two 
currents  mix  in  tlie  right  auricle,  while  enough  of  the  uiixed  blood  passes 
into  the  left  auricle  through  the  foramen  ovale  to  make  up  for  the  de- 
ficient return  through  the  puluumary  veim^.  Ziegenspeck  likewise  l>elievea 
that  the  blood  in  the  two  auricles  is  identical  in  composition,  but  is  ac- 
complished in  a  difTereut  uiatiner. 

In  any  event,  the  hlootl  which  has  gained  access  to  the  aorta  directly 
from  the  left  and  also  from  the  right  ventricle,  through  the  ductus  ar- 
teriosus, is  propelled  down  the  aorta  and  given  off  to  the  various  organs 
according  to  their  needs;  but  the  bulk  of  it  enters  the  internal  iliac  and 
hyp<jgastric  arteries— the  latter  aftrr  passing  t!ie  umbilicus  being  desig- 
nated as  the  umhilicai  arteries — and  through  them  gains  access  to  the 
placenta. 

From  the  foregoing  description  it  is  apparent  that  the  blood  circu- 
lating in  the  frrlus  is  at  no  time  strictly  arterial  or  strictly  venous,  hut  that 
the  content  of  the  inferior  vena  cava  is  purer  than  that  of  the  aorta. 

The  diBtinctive  features  of  the  fa*tal  circulation  are  connected  with 
the  ductus  venosns  aiid  arteriosus,  the  foranu^n  ovale,  the  hypogastriG 
arteries,  and  the  undiilical  cord.  After  birth  these  structures  undergo 
marked  changes.  As  mtm  as  the  child  is  born  and  hegins  to  hreattie,  tho 
pulmonary  circubition  iK'cojnes  establinlu'd.  As  a  result,  a  much  greater 
quantity  of  blood  is  pumped  by  the  right  ventricle  into  the  pulmonary 
arteries,  while  a  lessened  amount  passes  thnuigh  the  ductus  arteriosus. 
] Moreover,  as  soon  as  the  clrcuhdinn  in  the  lord  is  al>olisbed,  the  umhilicai 
tTein  becomes  fuuctionh'ss,  and  a  diminished  qtiantity  of  blood  is  returned 
to  the  right  auricle  by  the  inferior  vena  cava.  This  change  leads  to  a 
diminution  in  the  tension  in  the  right  auricle,  while  that  in  the  left  side 
of  the  heart  is  increased,  bringing  alKuit  the  closure  of  the  valve-like  fora- 
men ovale. 

As  the  circulation  through  the  umbilical  arteries  ceases  almost  imme- 
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diakly  after  the  pulmonary  circulation  is  established,  the  function  of  the 
hypogastric  arteries  is  rendered  useless,  and  their  distal  ends  rapidly  un- 
dergo atrophy  and  obliteration,  which  is  usually  complete  three  or  four 
days  after  birth.  The  ductus  venosus  and  umbilical  vein  also  become 
occluded  during  the  first  week,  whereas  the  closure  of  the  ductus  arteriosus 
is  more  gradual,  and  frequently  its  opening  does  not  become  impervious 
until  several  weeks  after  birth.  Permanent  closure  of  the  foramen  ovale 
does  not  occur  for  some  time,  and  not  rarely  months  elapse  before  it  is 
completed.  Occasionally  it  remains  more  or  less  patent,  and  circulatory 
disturbances  of  greater  or  less  gravity  result  from  its  persistence. 

Transmission  of  Substances  through  the  Placenta, — As  was  shown 
when  considering  the  structure  of  the  placenta,  there  is  no  direct  communi- 
cation between  the  vessels  of  the  chorionic  villi  and  the  intervillous  blood 
spaces.  In  the  first  half  of  pregnancy  foetal  and  maternal  blood  are  sep- 
arated from  one  another  by  the  syncytium,  Langhans^s  layer  of  cells,  a 
thicker  or  thinner  leaflet  of  the  stroma  of  the  villus,  and  the  walls  of  the 
foptal  capillaries,  while  in  the  second  half  Langhans's  layer  gradually  dis- 
appears. 

The  independence  of  the  two  circulations  is  readily  demonstrated  on 
examining  the  contents  of  the  foetal  vessels  and  the  intervillous  spaces. 
In  the  former  large  numbers  of  nucleated  red  corpuscles  are  found,  whiclT 
are  never  present  in  the  latter.  In  order  that  substances  may  pass  from 
the  mother  to  the  foetus,  or  in  the  reverse  direction,  it  is  necessary  for 
them  to  traverse  the  layers  of  tissue  which  we  have  just  mentioned.  It 
would  appear  that  gases  and  substances  in  solution  pass  by  osmosis  directly 
from  the  maternal  blood  to  the  vessels  of  the  chorionic  villi,  and  vice  versa, 
but  that  colloids  and  formed  substances  must  undergo  certain  changes  in 
the  chorionic  epithelium  before  they  can  be  transmitted. 

The  transmission  of  gaseous  substances  has  been  definitely  demon- 
strated both  by  clinical  observation  and  experimental  work.  Comparison 
of  the  blood  in  the  umbilical  vein  and  arteries,  respectively,  shows  that 
the  former  is  lighter  in  color,  indicating  that  it  is  richer  in  oxygen  than 
the  latter.  This  fact  has  also  been  demonstrated  experimentally  by  Zwei- 
fel,  who  showed  that  the  blood  in  the  umbilical  vein,  when  examined  by 
means  of  the  spectroscope,  contained  oxyhemoglobin.  Again,  Cohnstein 
and  Zuntz  have  demonstrated  that  the  blood  of  the  umbilical  vein  in  the 
sheep  is  richer  in  oxygen  and  poorer  in  carbon  dioxide  than  that  contained 
in  the  umbilical  arteries.  Zweifcl  has  also  shown  that  chloroform  admin- 
istered to  the  mother  is  rapidly  transmitted  to  the  foetus,  and  Nicloux  has 
made  similar  observations  with  ether. 

The  increase  in  the  size  of  the  fwtus  affords  conclusive  evidence  that 
materials  in  solution  nmst  pass  from  the  maternal  to  the  f(etal  circulation, 
and  this  has  been  demonstrated  experimentally  for  many  substances. 
The  first  work  of  this  character  we  owe  to  Mayer,  who  in  1817  proved  the 
passage  of  cyanide  of  potassium.  Since  then  conclusive  evidence  has  been 
adduced  of  the  transmission  of  many  inorganic  and  organic  salts,  alcohol 
and  other  compounds.  Nicloux  summarized  our  knowledge  upon  the  sub- 
ject up  to  1909,  and  among  other  substances  mentioned  iodid  and  bro- 
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of  potassium,  phosphorus,  the  salts  of  mercury,  copper,  arsenic,  and 
ftii,  carbolic  acid,  salicylate  of  fiodmm,  quinin,  morphia,  atropin,  and 
iiiva. 

Kronig  and  Fiith  in  II^OI  investigated  the  molecular  concentration  of 
the  foetal  and  maternal  blood  by  determining  their  freezing  points.  They 
found  that  botli  fluids  froze  at  the  ?ame  temperature,  a  fact  w!iicli  indi- 
cates tliat  they  possess  the  same  osmotic  pressure,  and  consequently  osmosis 
can  occur  equally  readily  in  either  direction* 

The  evidence  coneerniiig  the  passage  of  formed  suhBtances  througli  the 
placenta  is  conflicting,  hut  it  is  now  generally  believed  that  such  does 
not  occur,  unless  the  material  has  first  undergone  marked  changes  under 
the  influence  of  the  chorionic  epitlielium,  or  when  the  placenta  presents 
lesions.  The  work  of  Bonnet,  Ki>fbauer,  Wiillgren,  Ascoli,  and  others 
clearly  shows  the  various  substances,  such  as  iron,  fat,  and  albuminous 
substances,  are  taken  up  by  the  syncytium,  and  after  undergoing  radical 
changes  are  eventually  passed  on  to  the  foetal  circulation.  Our  knowledge 
upon  the  subject  up  to  lfK>9  was  well  summarized  by  llofbauer.  Iron  is 
taken  up  by  the  trophoblast  in  the  form  of  hannoglohin  derived  from 
luemolyzed  maternal  blood,  and  by  appropriate  biochemical  methods  can 
be  demonstrated  in  tlie  epithelium  and  stroma  of  the  villi  on  its  way 
to  the  fcptal  vessels* 

Fat  is  not  al»sorbcd  as  such,  but  is  broken  (hnvn  in  the  outer  portion 
of  the  syncytium  into  its  constituents,  whicli  arc  later  recombiiu'd  just 
as  in  the  intestines.  This  was  shown  conclusively  by  H<d'bauer,  who, 
after  feeding  pregnant  aniimds  with  hit  stained  with  Sudan  red,  found 
the  characteristically  stained  fat  in  the  intervillous  spaces,  but  only  un- 
•^atained  fat  was  demon.^trahle  in  the  syncytium  and  stroma  of  the  villi, 
while  the  pigment  was  found  in  the  fecial  blood. 

Albuminous  substances  are  not  absorbed  as  such,  but  are  likewise 
broken  down  into  simpler  compounds,  which  are  recombined  after  passing 
through  the  chorionic  epithelium.  It  is,  however,  doubtfid  whether  they 
are  resolved  into  their  constituent  amino-acids,  as  Ascoli,  Hnflauer  and 
cithers  were  unable  to  isolate  such  subst^inces,  and  could  only  demonstrate 
the  presence  of  albumoscs. 

Although  Claude  Rernard/as  early  as  185IJ,  deruonstrntcd  Ihe  presence 
of  glycogen  in  the  placenta,  its  significance  has  only  reci'ntly  been  ap- 
preciated. The  investigations  of  Driessen,  Jaretsky,  and  others  have 
shown  that  before  each  menstrual  period  it  is  deposited  in  considerable 
quantities  in  the  endometrium  apparently  in  anticipation  of  the  nutrition 
of  the  ovum.  Moreover,  in  the  first  half  of  pregnancy,  hirge  (juantities 
of  glycogen  are  found  not  only  in  the  decidua  but  also  in  the  syncytium, 
cell  nodes,  and  trophoblastic  islands  of  the  placenta,  so  that  these  structures 
in  all  probability  store  glycogen  and  give  it  up  to  the  ftetus  whenever 
sugar  is  needed. 

Accordingly,  it  appears  that  tlie  passage  of  organic  substances  tliroiigh 
the  placenta  is  accomj>lij^[ied  by  jirocesses  analogous  to  those  occurring 
in  the  intestines,  and  tfuit  tfie  syncytium  is  m)t  only  able  to  change  many 
substances,  but  also  has  definite  powers  of  selection.     I'lausihility  is  lent 
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to  such  a  view  by  the  discovery  by  Bergell  and  Falk,  Liepmann,  Lockhead, 
and  others  of  the  presence  of  various  ferments  in  the  chorionic  villi,  more 
particularly  in  the  syncytium.  Proteolytic,  lipolytic,  glycolytic,  and  vari- 
ous oxidizing  ferments  have  been  described ;  while  the  discovery  by  Savare 
of  a  desamidizing  ferment,  by  which  the  amino  group  of  the  amino-acids 
is  converted  into  ammonia,  gives  us  a  clew  as  to  the  mechanism  by  which 
the  waste  products  of  the  foetus  are  disposed  of. 

The  work  of  Polano,  Wegelius,  and  others  has  shown  that  many  toxins 
and  antitoxins  are  transmitted  through  the  placenta — notably  those  of 
diphtheria,  tetanus,  colon  and  typhoid.  Furthermore,  Wegelius  has  proved 
that  such  transmission  is  not  mere  filtration  or  osmosis,  but  is  due  to 
some  selective  action,  on  the  part  of  the  syncytium ;  as,  after  inducing 
active  or  passive  immunity  in  the  mother,  he  was  able  to  demonstrate  in 
certain  cases  that  the  antibody  titer  was  higher  in  the  foetal  than  in  the 
maternal  serum. 

The  question  as  to  whether  the  placenta  acts  as  an  efficient  filter  against 
bacteria  has  given  rise  to  a  great  deal  of  discussion,  but  at  present  the 
consensus  of  opinion  is  that  such  transmission  occurs  but  rarely,  and 
usually  only  in  connection  with  some  distinct  lesion  of  the  organ.  The 
occurrence  of  intra-uterine  smallpox  was  urged  by  John  Hunter  and  many 
subsequent  observers  as  proof  in  support  of  the  affirmative  view.  Formerly 
it  was  not  infrequent  for  mothers  who  suffered  from  smallpox  during 
pregnancy  to  give  birth  to  children  bearing  marks  of  the  disease,  and 
one  of  the  most  celebrated  cases  of  this  character  was  that  of  Mauriceau,  the 
well-known  obstetrician  of  the  seventeenth  century,  who  was  born  pock- 
marked. The  significance  of  this  occurrence,  however,  is  by  no  means 
clear,  inasmuch  as  we  are  not  as  yet  acquainted  with  the  materies  rnorbi 
concerned. 

Lubarsch  has  shown  that  the  organisms  of  anthrax,  pneumonia,  typhoid 
fever,  relapsing  fever,  and  the  various  infections  due  to  pyogenic  organisms 
may  be  transmitted  now  and  again,  but  regards  such  an  occurrence  as 
exceptional.  This  is  particularly  well  shown  in  tuberculosis,  but  out  of 
the  large  number  of  tuberculous  women  who  are  delivered  every  year, 
Hauser  in  1898  was  able  to  collect  only  18  who  had  given  birth  to  children 
or  placentae  which  gave  evidence  of  the  disease.  But  in  none  of  the 
placenta*  from  tuberculous  women  which  I  have  examined  have  I  been 
able  to  find  the  slightest  trace  of  tuberculosis  in  the  foetal  portion,  even 
when  the  decidua  was  affected  by  the  disease. 

The  same  applies  to  typhoid  fever,  though  it  would  appear  that  in 
this  disease  the  transmission  of  organisms  occurs  quite  frequently.  Speier, 
in  1897,  found  the  specific  bacilli  in  the  organs  of  a  foetus  whose  mother 
was  suffering  with  typhoid  fever,  and  collected  11  similar  cases  from 
the  literature.  F.  W.  Lynch,  in  1902,  reported  a  case  of  the  same  char- 
acter which  was  observed  in  my  service,  and  since  then  we  have  re- 
peatedly made  similar  observations.  Hicks  and  French  noted  such  a  trans- 
mission in  10  out  of  'M)  cases,  and  it  is  now  generally  recognized  as  a 
frequent  concomitant  of  the  disease. 

In  other  affections  it  would  appear  that  transmission  never  occurs  from 
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mother  to  fcetus.  Thns,  in  malaria  there  m  no  evidence  that  the  specific 
parasites  can  pass  from  the  maternal  to  the  ftxHal  blood. 

The  transmission  of  materials  from  the  fcetus  to  the  mother  has  also 
been  experimentally  *lemonstrated  for  animals.  Thus  Savory  and  Gua- 
M*row  showed,  hy  injecting  strvchnrn  into  embryos  still  within  the  uterus* 
that  the  mother  died  within  a  s!iort  time  from  strychnin  poisoning.  Simi- 
lar rej>ults  were  also  obtained  hy  I*reyer  with  hydrocyanie  acid,  and  by 
Nicloiix  with  aleohoL 

The  Nafure  atnl  Fntu lions  of  the  Awuintir  FhmL — ^in  addition  to  the 
materials  received  from  tlie  placenta,  it  is  generally  believed  that  Ibi'  fLetuH 
obtains  a  great  part  of  the  fluid  necessary  for  its  development  from  that 
contained  in  the  amniotic  sac.  Spiegel  be  ri^,  Ahlfeld,  Zweifel,  and  others 
have  demonstrated  tbat  eon  slider  able  q  mi  n  titles  of  it  are  swallowed,  inas- 
niach  as  they  found  hinup»  hairs»  epidermic  eclls,  etc»,  in  the  stomach  and 
intestines  of  the  foetus.  Ahlfeld  believes  that  the  amniotic  fluid  is  swal- 
lowed in  such  large  quantities  that  even  the  small  amount  of  allmmin 
which  it  contains  aids  in  the  nutrition  of  the  fct*tus;  but  this  point  is 
very  doubtful.  IV^ides  this  function,  the  amniotic  fluid  plays  an  im- 
portant part  by  surrounding  the  fa?tuB  with  a  medium  of  constant  tem- 
perature, which  serves  to  fire^ent  loss  of  heat  while  at  the  same  time 
atTording  a  protection  apiinst  sudden  shocks  from  without  It  also  sub- 
serves an  imfK»rtant  funrti<m  by  prevent iuif  the  formation  of  adhesions 
between  the  fretus  and  the  walls  of  the  amniotic  sac,  which,  when  they 
occur,  often  give  rise  to  scrioiis  deformities  to  be  considered  later. 

According  to  Hoppe-Seyler,  the  anniiotic  fluirl  is  clear,  alkaline  in 
reaction,  hMving  a  spccidc  gravity  of  l,nO(i  to  1.008,  and  consisting  of 
98,48  per  cent,  water,  0.19  per  cent,  alhiiminoid  material,  0.55 6  per  cent. 
s«>luble  inorganic  salts,  O.H  per  cent,  extractives,  and  0.0*M  jjcr  cent  insolu- 
ble organic  salts. 

Unfortunately  it  is  impossible  at  this  time  to  make  perfectly  positive 
statements  concerning  the  origin  of  the  amniotic  fluid  in  women,  and  those 
interested  in  the  subject  will  find  our  knowledge  up  to  IJMO  w^ell  sum- 
marized in  the  articles  of  Ablfeld  and  Wolff,  From  time  to  time  four 
main  views  have  been  advanced  as  to  its  origin:  (1)  fretal  urine;  (2) 
transudation  from  maternal  blornl;  (3)  secretion  tlirougb  the  amniotic 
epithelium,  and   (4)  a  mixed  origin. 

The  first  view  was  advcK^ated  in  the  seventeenth  century  by  Portal, 
and  has  had  many  adherents  until  recently.  Practieally  all  investigators 
agree  that  the  fa^tal  kidneys  are  capable  of  functioning  in  the  later  months 
af  pregnancy,  and  undouhtrdly  do  so  under  abnormal  conditions,  not^ibly 
in  certain  cases  of  uniovular  twin  preguancy.  On  the  other  hand,  it  is 
extremely  doubtful  whether  they  function  at  all  under  normal  condi- 
tions, as  it  would  appear  improbable  that  tlie  f<etus  would  swallow  its 
own  urine.  Moreover*  the  fact  that  the  amniotic  iluid  is  present  in  very 
early  ova,  even  before  the  development  of  the  embryonic  area,  and  at  a 
somewhat  later  period  heftjre  the  development  of  the  ftcta!  kidm^ys,  clearly 
indicates  that  in  early  jiregnancy  at  least  some  other  origin  must  be 
sought.     Furthermore,  the  occurrence  of  dropsical  ova,  in  which  all  trace 
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of  the  feet  us  hns  disappeaTPcl,  wliile  the  amniotic*  snc  is  distended  by  fl 
forrt's  us  lo  a  i^imikr  conclusitm.  Finally  analysis  of  the  amniotic  tluid 
ahows  that  it  contains  very  small  quantities  of  urea,  and  indicates,  if  it 
h  i(via\  nrine,  that  it  differs  very  markedly  from  that  excreted  during 
cxt ra-utcrinu  life. 

The  question  has  also  been  approaehed  experimentally,  particularly  by 
Schaller.  This  observer  availed  himself  of  the  well-known  fact  that  the 
administration  of  phloridzio  gives  rise  to  a  transitory  diabetes,  which  re- 
sults from  the  action  of  tlie  drug  upon  the  renal  epithelinni  and  not  from 
changes  produced  in  the  blood,  lie  showed  that  after  the  drug  had  been 
injected  into  the  mother  its  presence  could  readily  be  demonstrated  in  the 
tissues  of  the  fa^tns,  while  tlie  amniotic  fluid  rarely  contained  traces  of 
sugar,  which  should  have  been  present  in  large  quantity  iiad  the  fcetal 
kidneys  funetioned. 

Until  very  recently  many  authorities  believed  that  the  amniotic  fluid 
was  in  great  part  at  least  a  transudation  from  the  maternal  vessels. 
Prohahility  is  lent  to  such  a  view  by  the  fact  tlial  an  excessive  quantity 
of  amniotic  fluid  is  present  in  certain  dropsieal  conditions  of  the  mother, 
but  more  particularly  by  tlie  resuhs  following  the  injwtion  of  certain 
substances  into  the  maternal  circulation.  When  potassium  iodid  or 
sodium  indigo  sulphate  is  so  injected  the  subslanee  promptly  appears  in 
the  amniotic  fluid,  but  no  trace  can  he  demonstrated  in  the  ftctal  kidneys. 
Furthermore,  glucose  is  frec|uently  present  in  the  amniotic  fluid  of  women 
affering  from  diabetes*  while  it  is  uniformly  absent  in  normal  preg- 
aancy. 

On  the  other  hand,  the  faei  that  Zangemeistcr  and  all  subsec^uent 
investigators  have  found  that  the  freezing  point  of  the  amniotic  fluid  is 
lower  than  that  of  the  maternal  scrum  clearly  indicates  that  the  former 
cannot  be  derived  from  the  latter  by  filtration.  Furthermore,  the  bitx'he- 
mical  investigations  of  Polano  show  that  the  amniotic  fluid  does  not 
contain  certain  antibodies  found  in  tlie  maternal  serum,  which  should  be 
present  were  the  former  a  mere  transudate;  while  the  amniotic  fluid  and 
maternal  serum  lack  a  stapbylolysin  which  is  present  in  the  fcetal  urine. 
Consequently,  he  concluded,  since  the  amniotic  fluid  was  derived  neither 
from  the  maternal  scrum  nor  frrun  the  fcetal  urine,  that  the  only  origin 
possible  must  be  a  dinxt  sc^crcttiry  action  on  lhc3  part  of  the  amniotic 
epithelium. 

Particularly  in  certain  cases  of  hydramnios,  histological  examination 
by  Polano,  Bondi,  MandL  and  others  shows  that  ecrtaiji  changes  occur  in 
the  amniotic  epithelium  which  can  only  be  interpreted  as  manifestationa 
of  secretory  activity.  Likewise*  the  investigations  of  Goldmann  upon 
"vital  staining^'  point  to  a  similar  concluBion.  Upon  injecting  pregnant 
animals  with  pyrrhol-blue,  this  nbserver  found  that  the  body  of  the 
mother  took  on  a  blue  stain,  which  did  not  pass  over  to  the  fmtus.  At 
the  same  time,  liowever,  the  amnintie  fluid  became  blue,  while  Ihe  am- 
niotic epithelium  was  deeply  pigmented. 

Filially,  it  should  ta?  borne  in  mind  that  a  grc*at  jiart  at  least  of 
the  amniotic  fluid  may  represent   a  transudation  ihrougli  the  surface  of 
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i  or  through  tiio  vesyelti  of  the  cord :  jioil,  fiirtht^rmore,  as  shoim 
by  the  experiments  of  VVoUT,  tliat  the  fa'tal  kidatns  may  function  if  tliose 
of  the  mother  beeomc  insuthcient. 

Accordingly,  from  the  evidence  at  present  avaihibk',  it  woukl  appear 
that  under  nonnal  conditions  the  amniotie  fluid  is  derived  primarily 
from  the  maternal  serum,  which  is  profoundly  inodiJied  during  its  pat^sage 
tlirough  the  amniotic  epithelium;  but  that  under  abnormal  conditioua 
other  sources,  more  particularly  the  foetal  urine,  will  have  to  he  taken 
into  D>nsi deration. 

nespiralonf  and  Dujesitve  Funciiuna. — It  would  appear  that  the  fa?tua 
jf»  tUero  requires  a  relatively  small  quantity  of  oxygen  to  support  life,  bo 
there  is  but  little  tissue  waste.  Again,  the  fact  that  it  is  surrounded  by 
amniotic  fluid  luakcB  it  necessary  for  the  fietus  to  produce  Init  little 
warmth,  as  only  a  small  amount  of  energy  is  expended  during  Mi?^  restricted 
movements.  Its  need  of  oxygen,  however,  is  demonstrated  liy  the  rapid 
occurrence  of  deatlu  with  symptoms  of  asph\Tcia,  whenever  the  circulation 
of  the  umbilical  cnrd  is  interfered  with  even  for  a  slmrt  time. 

It  has  \\vvn  fleiiicmstrated  that  the  foeliis  aetiuilly  produces  warmth, 
as  Wurster  ehowi:d  that  its  tempeniturc  exceedi*d  that  of  the  interior  of 
the  uterus  by  0.f>-  0.  or  O.!**"  ¥,  Champion,  in  1003,  arrived  at  a  similar 
coneluBion.  ami  put  the  difterenee  at  1^  F. 

Very  little  is  known  eonrerning  thu  functions  of  tlie  intestinal  tract 
of  the  fa^tus,  thouj^h  it  has  been  demonstrated  that  the  stomach  contains 
pepsin  and  rennin  after  the  fifth  month,  their  presence  indicating  a  certain 
amount  of  glandular  activity.  The  large  amount  of  blood  which  circulates 
through  the  liver  would  go  to  show  that  this  organ  Bcrves  some  important 
purpose,  aud  the  formation  of  bile  is  conclusively  demonstrate*!  by  tbe 
presence  of  biliarv*  materials  in  the  meconium. 

Wliile  the  foeius  remains  in  the  uterus  its  movements  are  restricted 
within  narrow  limits,  thuugh  such  undoubtedly  occur,  being  felt  by  the 
mother  as  ^'life-'  from  the  midihe  of  pregnancy,  and  at  a  little  later 
period  by  the  physician  when  he  places  his  hand  upon  the  abdomen. 
Aldfeld  demonstrated,  by  the  use  of  the  sphygmograpb,  that  tbe  fcetus 
makes  very  rapid  superficial  movements — at  the  rate  of  sixty  to  the 
minute — which  he  considered  represented  an  abortive  type  of  respiration; 
but  \\h  cfmclusiong  have  not  been  accepted  by  other  observers. 

Sex  of  the  New-born  Child. — Statistics  show  that  more  boys  are  born 
than  girls,  the  proportion,  according  to  tlie  figures  given  by  Raiiber,  being 
10<;  to  100.  Aldfeld  has  pointed  out  that  this  ratio  is  still  further  in- 
creased in  elderly  primifiarBe;  for  when  the  first  child  is  born  between 
the  thirtieth  and  fortieth  years,  the  proportion  is  ]'20-i:iO  to  100, 
which  increases  to  1:^0-140  to  100  between  the  fortieth  and  fiftieth 
years. 

Various  theories  have  been  advanced  from  time  to  time  in  explanation 
of  this  fact,  but  none  of  them  are  altogether  satisfactory.  Those  who  are 
interested  in  the  subject  are  referred  to  the  monograph  of  Rauher  for 
detailed  information. 

Until  very  recently  we  were  almost  absolutely  ignorant  concerning  the 
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causation  of  8ex,  though  it  was  generally  believed  that  it  did  not  becomff"' 
established  until  some  time  after  fertili/.ation.  Ke(  ent  investigations,  on 
the  other  hand,  clearly  fIiow  that  tiiis  m  ni>l  tlie  caBt\  l)ut  that  it  is  dt'tiT- 
miued  in.  the  germ  cells,  either  primarily  or  inj mediately  after  their  union, 
so  that  it  has  become  imiimtable  by  the  time  segmentation  of  the  ovum 
begins, 

Lenliossek  and  Morgan  gave  excellent  reviews  of  the  subject  in  1903, 
and  the  former  pointed  out  in  certain  species,  at  least,  that  the  determina- 
tion occnrred  in  the  ovum.  He  showed  in  Dinoplvtlus,  a  sea  worm,  that 
two  varieties  of  ova  could  be  distinguished,  and  that  male  and  ffmaly 
individuals  could  be  produced  at  will,  according  to  the  vjiriety  of  egg 
selected  for  fertilization.  ^Moreover,  he  found  that  the  relative  number 
of  the  two  kinds  of  ova  could  be  altered  by  changtng  the  environment 
and  food  of  the  animals,  so  that  more  males  or  more  fenmles  could  be 
produced,  but  at  the  samt*  timr  each  ovum  retained  its  specilicitv.  Some 
sup|K>rt  is  lent  to  such  a  view  by  observations  ufion  human  twin  jjregnancy, 
as  it  is  well  known  when  the  twins  are  derived  frojii  the  same  ovum  that 
they  are  always  of  the  same  sex,  wdiereas  when  each  is  derived  from  a 
separate  ovum,  the  sex  may  or  may  not  be  the  same. 

On  the  other  hand,  Wilson,  Steven?^,  Bovcri,  and  cithers  contend  that  in 
other  8i)eeie8  the  determining  factor  must  be  attributed  to  the  sf^ermatfj- 
zoon.  These  investigators  have  carefully  studied  the  arrangement  of  the 
chromofc5omes  in  numtroys  insects,  and  in  some  sjiecies  have  discovered  that 
they  are  differently  arran^^td  in  the  germ  cells.  Tinis,  in  the  oocytes,  the 
chromosomes  are  always  in  poirs  of  similar  appearance,  while  in  the  sper- 
matocytes three  types  may  be  observed.  In  the  first,  one  of  the  chromo- 
somes is  without  a  mate;  in  the  s«oud.  tlie  ehromosorues  in  one  pair  differ 
in  size,  one  Ix'ing  much  larger  than  its  mate;  while  in  the  third,  no  differ- 
ence can  be  detected.  Accordingly,  when  reduction  occurs  in  the  forma- 
tion of  the  spermatozoa,  two  varieties  of  the  latter  will  occur  in  each  of 
the  first  two  type^t,  while  in  the  last  all  of  the  cbromosornes  will  be  identical. 
In  the  first  type  one  variety  of  spermat/izoa  will  contain  one  less  chro- 
mosome than  the  otlier,  while  in  the  ^second  type  botli  varieties  will  contain 
the  typical  nuud^er;  hut  one  variety  will  possess  an  aberrant,  a  small 
chromosome,  while  the  others  all  will  be  similar.  According  to  Wilson's 
theory,  sex  will  depend  upon  which  variety  of  spermatozoon  cfFccts  fer- 
tilization, those  with  identical  chromosomes  giving  rise  to  females,  and 
those  lacking  a  chromosome,  or  provided  with  a  small  one,  giving  rise  to 
males.  Whether  the  determination  is  elTected  solely  by  the  s|K*rTnatozoon* 
or  whether  it  merely  brings  to  the  ovum  certain  suhstauces  which  set  in 
motion  ten<lcncies  which  already  existed,  is  not  yet  known.  In  the  hitter 
event,  the  determination  of  sex  must  eventually  prove  to  l)e  a  function 
of  the  ovum. 

In  1807  Schenk  startled  the  world  by  stating  that  sex  could  he  deter- 
mined at  will,  as  it  was  entirely  dependent  upon  the  condition  of  mitrition 
of  the  mother,  and  could  therefore  h'  iniluenced  by  appropriote  dietetic 
treatment.  The  considerations  just  mentioned »  however,  show  that  his 
conclusions  were  visionary. 
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SECTION  III 

PHYSIOLOGY  OF  PREGNANCY 

CHAPTEK    Vr 

CHANGES    IN    THE    MATERNAL    ORGANISM    RESULTING    FROM    PREG- 
NANCY 

It  sliould  be  constantly  borne  in  mind  tbat  pregnancy  is  not  a  mere 
local  condition  affc^'ting  tbe  genitalia,  but  tliat  every  portion  of  the 
maternal  organism  reacts  to  a  greater  or  lesser  extent  under  its  influence. 
Formerly,  the  latter  changes  were  attributed  in  great  part  to  nervous  im- 
pulses originating  in  the  pregnant  uterus,  but  more  extended  clinical  ob- 
servation and  experimental  work  clearly  show  that  such  is  not  the  case, 
and  indicate  that  such  changes  can  be  explained  only  by  the  supposition 
that  they  are  in  some  way  connected  with  the  circulation  in  the  blood  of 
substances  concerning  whose  nature  we  are  as  yet  wholly  ignorant. 

UTERUS 

Naturally  the  most  marked  changes  are  observed  in  the  generative  tract, 
and  especially  in  the  uterus,  which  undergoes  a  very  great  increase  in  size. 
Thus,  it  is  converted  from  a  small,  almost  solid  organ,  (J.5  centimeters  long, 
into  a  thin-walled,  muscular  sac,  capable  of  containing  tlie  foetus,  placenta, 
and  a  large  quantity  of  amniotic  fluid,  and  at  tlie  end  of  pregnancy  is  about 
30  centimeters  long,  '^5  centimeters  wide,  and  24  centimeters  deep.  Krause 
estimated  that  its  capacity  is  increased  T)!!)  times.  A  corresponding  in- 
crease in  weiglit  is  also  observed,  the  uterus  at  full  term  weighing  in  the 
neighborhood  of  1,()(K)  grams  (*2  pounds),  as  compared  with  30  grams  (1 
ounce)  in  the  virginal  condition. 

This  enlargement  is  due  j)rinci pally  to  the  hypertrophy  of  preexisting 
muscle  cells,  but  partly  also  to  the  formation  of  new  ones  during  the 
earlier  months  of  f)regnancy.  The  fully  developed  muscle  fibers  are  from 
2  to  7  times  wider  and  from  7  to  11  times  longer  than  those  observed  in  the 
non-pregnant  uterus,  measuring  O.OOJ)  to  0.014x0.2  to  0.52  millimeter  in 
the  former,  as  compared  with  0.005  x  0.05  to  0.07  millimeter  in  the  latter. 
According  to  the  researches  of  Luschka  and  Veit,  the  formation  of  new 
muscular  fibers  is  limited  to  the  first  three  or  four  months  of  pregnancy. 
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ritlj  Ilk*  iiKTcasi'  in  the  nnriilHT  and  f^ho  of  Hie  niiisclr  fihert^  is  asso- 
ciated a  imirkett  «lcv<'lnpmtvut  ol'  chistit*  ti^siu'.  M'Krchiji  \n\>  ^hown  that 
it  fornjs  u  netwurk  nhtiui  tht*  various  tmiwl*'  bijndlei?,  wIiIl-Ii  !iy]H'rtruphies 
with  atlvriorin*:  piT^mancy,  and  ttnis  adds  materia lly  to  tliu  streogth  of 
the  nti^nne  wall^.  At  tlif  ^muxi  tiiiif  tht-re  ts  a  great  iticrtiaFe  ill  tht*  size 
of  tJie  blood-vessels,  especially  the  veinB,  which,  in  the  Deighhorhood  of 
the  placental  site,  beeoinc  converted  into  large  spaces,  the  so-culled  pla- 
centa! sinuses.  Marked  hypertrophy  of  tlie  lyniphatic  and  nervous  supply 
of  the  uterus  also  takes  phice,  which  is  well  il  hist  rated  hy  the  state- 
ment of  Frankenhauser  that  tlic  cervical  ganglion  increases  in  size  from  2  x 
2.5  to  4.5  X  (>  centimeters. 

During  the  first  few  months  the  hypertrophy  of  the  uterus  results  from 
tieral  systemic  changes  inducted  hy  the  pregnancy  itself,  and,  in  all  prob- 
ability, is  brought  about 
by  the  circulation  of  cer- 
tain eubstances  derived 
from  t!ie  ovum  or  corpus 
luteuuh  That  it  is  not  di- 
rectly due  to  the  presence 
of  the  ovum  in  the  uter- 
ine cavity  is  shown  by 
the  occurrence  of  pre- 
cisely similar  changes  in 
cases  of  extra-uterine 
pregnancy,  when  the 
ovum  is  implanted  in  the 
jkubc  or  ovary.  After  the 
third  month,  however, 
the  increase  in  size  la 
mechanical  to  some  ex- 
tent, and  is  due  directly 
to  the  prei^sure  exerted  p^^  j^^ 
by  the  growing  product 
of  conception. 

During  the  first  few  months  of  pregnancy  the  uterine  walls  are  con- 
siderably thicker  tlnin  in  the  non-prcgmmt  comliticm,  but  as  gestation 
advances  they  gradually  become  thinner,  so  tliat  at  the  end  of  the  fifth 
month  they  are  from  :Mo  5  miyimctcrs  in  thickness.  This  measurement 
is  retained  throughotit  the  succt' 
is  repn'scntcd  by  a  muscular  sac 


McftCLE   Fibers   from   Non-preokant  and 
PuEOKANT  Uterus  (lSapp<?y). 


more  than  10,  millimeters  thick, 
considerably  untler  Ti   miHimeters, 
gym  metrical,  but  is  n^ost  marked  i 
be  appreciated  by  fibsrrving  the  n 
ttilM.«s  and  ovarian  ligaments,  which 
almost  on  a  levul  with  the  fundus:  win 
nn*nt3  are  found  at  points  slightly  abt 
The  position  of  the  placenta  also 


months,  so  that  at  term  the  uterus 
walU  are  rarely  above  5,  and  never 
tasiomtlly  tliey  are  found  to  measuri' 
enlargement  of  the  utentg  is  not 
fundal  region.    This  can  readily 
positions  nf  the  insertions  of  the 
\w  early  months  of  |H\'gnancy  are 
|s  in  tht*  httiT  months  thi-ir  altach- 
tlii"  middle  of  the  organ, 
terts  a  duterjuining  intluence  upon 
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the    extent   of   the   hyper  trophy,   the    [lortiun    of    the   uterus   to   which 
h  attached  enltir^iu^  more  rapidly  than   the  others,  as   is  clearlv   shown 
by  the  position  of  the  uterine  ends  of  the  round  ligaments,  which  are 


Fro.  176. — ExTEUNAL  MuscuLAa  Layer  of      Fio.  177. — Intigrnal  iMrt^ci  lak  Layer  i 
Pregnant  Uterus  (H^lie).  Pregnant  UTEuea  (li^liej. 


close  together  wiien  tiie  picuenta  is  inserted  upon  the  posterior,  and  far 
apart  when  it  is  upon  the  anterior  waU. 

Airangement  of  the  Muscle  Fibers, — Ever  sinee  tlie  tiuie  of  Vesallus, 
considerable  attentiwi  luis  heeii  devoted  to  the  arran;T(  u^ent  of  the  luugcle 

fillers  in  the  pret^^nant  uterus. 
Ansoug  the  nunuTous  inves- 
tigators* whose  eareful  studies 
on  this  suhjeet  deserve  spe- 
cial   mention    are    Wiliiaui 
Hunter    in    England;    Afa- 
dauje    Bolvin.    Devil ie,   and 
Helie  \}\    France;  Hoederer, 
|j]:^e!»ka*  llcnle,  HotTnutun, 
leaver,  lfofnu'ier»  and  others 
in  Uerniany.   Unfortunately 
their  invci^tigatinns  huve  not 
led  to  uniform  results. 
According  to    Lusehka   and   Henle,   the   uuiseuhiture  of   the   pregnant 
uterus  is  arranged  in  three  strata:  an  external  hond-like  layer,  which  arches 
over  the  fundus  and  extends  into  the  various  ligauients;  and  an  internal 
layer,  consisting  of  «phinetrT-like  fil>ers  around  the  orifices  of  the  tubes  and 
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the  interoal  os;  wliile  lyin^  between  tlie  two  is  a  dense  network  of  imiecle 
fiWrs  perforutt'd  in  41II  dirociinns  bv  bloml-vessels. 

The  most  important  contriljutiuns,  liowever,  we  owe  to  Helie,  Bayor, 
and  KtJgp.  In  the  proface  to  his  luoTiogrnph  Hi4ie  tolls  \w  that  he 
had  devoted  twelve  yeiir^  to  his  investigations,  and  Bayer  has  lK?en  an 
indefatigable  worker  upon  the  subject  since  188<i. 

According  to  Hcdie,  tfie  uterine   uuiRnihiture  conBists  of  three  main 
layers,  each  of  whieli  is  made  up  oT  several  subsidiary  divisions.     Tlie  ex- 
ternal layer  is  eojnpoeeil  of  two  lougitudjiial  or  ansifomi  portions,  between 
^ which  lies  a  transvert'e  layer*    The  internal  layer  is  composed  of  two  trian- 
gular portions  running  along  the  inner  surface  of  llie  anterior  and  posterior 
iralls  of   the   uterus   respectively,    and  connected   by  an  archiform   layer 
ift  the  fundus,  an  obicular  portion  around  each  tubal  opening,  and  an 
annular  layer  around  the  internal  os.     The  main  portion  of  the  uterine 
wall  is  formed  by  the  middle  layer,  which  consists  of  an  interlacing  net- 
work  of   muscle   fibers,    between   whicli   extend   the    bb»od-vessds.      Each 
fiber  comprising  this  layer  has  a  double  curve,  so  that  the  interlacement 
I     of  any  two  gives  approximately  the  form  of  the  figure  *'B/'     As  a  result 
of  «uch  an  arrangement,  it  happens  that  when  the  fibers  contract  they 
conBtrict  the  vessels  and   thus  act  as  living  ligatures.     Bayer's  work  is 
extremely  complicated,  and  those  who  desire  ]>articulars  concerning  it  are 
referred  to  his  mon< (graphs  upon  the  subject. 
Rage  pointed  out  that  many  of  the  layers  which  had  been  described 
by  previous  observers   do  not  exist  as  such  in   the  pregnant  uterus,  the 
^ft     appearances  having  resuUed  from  the  manner  in  whicli  tlu^  dissettions  had 
^m      been  made.     He  showed  that  the  umsele  fibers  composting  the  uterine  wall, 
H     e^ipecially  in  its  lower  portion,  overlap  one  another  and  are  arranged  mf>re 
^^      or  less  like  shingles  on  a  roof,  one  end  of  each  fiber  arising  beneath  the 
peritoneal  covering  of  the  uterus,  and  extending  obliquely  downward  and 
inward,  to  be  inserted  into  the  dccidua,  thos^  giving  rise  to  a  large  number 
1^      of  muscular  lamellse.     The  various  lamelhe  are  connected  with  one  another 
^p     by  short  muscular  processes,  so  that  when  the  tissue  is  slightly  spread  apart 
^^     it  presents  a  sieve-like  appearance,  wdiich  on  closer  examination  is  seen  to 
be  due  to  the  presence  of  innumerable  rhomhoidal  spaces,     Eugc  attaches 
great  importance  to  this  arrangement  of  tht^  muscle  fibers,  and  believes 
that  it  explains  very  satisfactorily  the  me^^hanism  of  the  uterine  contrac- 
tions, and  the  manner  in  which  the  felt-like  structure  of  the  puerperal 
^K      utenis  is  brought  abmit. 

H  Changes  in  Size  and  Shape  of  the  Uterus.— As   the  uterus   increases    in 

^m  size,  it  also  undergoes  important  modi fieat ions  in  shape.  For  the  first  few 
^  weeks  ita  original  pyriform  outlines  are  retained,  but  the  body  and  fundus 
Boon  assume  a  more  globular  form,  which  at  the  third  or  fourth  month 
becomes  almost  spherical.  After  this  period,  howrvcr,  the  organ  increases 
more  rapidly  in  length  than  in  width,  and  assumes  an  ova!  form,  which' 
persists  until  the  end  of  pregnancy. 

The  increase  in  the  size  of  the  uterus  is  limited  almost  entirely  to 
its  body,  the  cervix  renmining  practii-ally  unchanged  until  the  onset  of 
labor,  so  that  througliont  the  course  of  pregnancy  it  appears  as  a 
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appenrlfi^c  to  the  enbirircd  dutly.  Its  ziiost  rlinrartpristi*'  clinn^^  ronsista 
in  a  markerl  soften iiiir.  wliidi  m  readilv  approi-iatLM]  liy  thi'  rxfinimm^ 
finger,  and  canstitntes  ouf^  of  {ho  physical  signs  of  pregnancy.  The  slight 
inorease  in  size  wlueli  vnn  Ik*  noted  is  due  in  great  part  to  inereasini  vas- 
cularity, and  depends  only  to  a  small  extent  upon  hypertrophy  of  itn 
muscle  fihers.  As  n  result,  the  secret  ion  of  the  cervical  glands  becomes 
more  copiong  and  the  cervical  canal  hecoraes  filled  with  a  plug  of  mucus. 
Tlie  changes  occnrring  in  it  in  the  latter  part  of  pregnancy  will  he 
considered  in  detiiil  when  wr  take  np  the  pliysiology  of  labor. 
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Fiosi»  179;  180. — Same  FuiiX^-TEiui  I-paba  in  Vertical  and  Horizontal  Pobition, 


As  the  body  of  the  nterns  becomes  larger,  the  angle  which  it  fornix  with 
the  cervix  becomes  anniller — in  other  words,  its  ptiysiological  anteflexion 
is  increased.  As  pregnuncy  advances  the  organ  soon  becomes  too  large 
to  be  contained  in  ihe  [jelvir  cavity,  and  hv  tfie  fourth  uionth  forms  a 
tumor,  the  upper  border  of  which  readies  to  a  point  unilw.iv  between  the 
s^ymphvi^is  pid>is  and  the  umbilicus.  As  it  lieconu'S  still  larger,  it  comes 
in  contact  with  the  anterior  abdominal  wall,  displacing  the  intestines  to 
the  sides  of  the  abdomen,  nnd  grudunllv  rises  np  until  if  almost  impinges 
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upon  tW  liver.  As  tlie  uUtus  leaves  the  pelvis  for  the  abdnuiinal  cavity, 
con^iderablf*  tension  i^  e.xertt'd  ii|Jon  the  broad  Ht^jnnient^,  wliich  then  be- 
come rnrin*  cir  le&s  iinfohled  at  their  riiedinn  and  lower  portions  and  thus 
eoutribute  to  the  irjobilitv  of  the  pelvic  pcritoDeum,  which  is  characteristie 
of  prefrnantT. 

Tim  piTgiiant  uterus  possesses  a  considerable  degree  of  mobility.  Since 
Ub  up\n*r  portion  projeets  into  and  lies  free  in  the  abdominal  cavity,  and 
its  lower  portion  is  hehl  in  check  by  the  cervical  attachments,  it  readily 
changes  its  position.  With  the  woman  in  a  standing  posture  its  longi- 
tudinal axis  corresjxinds  closcdy  with  that  of  the  superior  strait,  the  organ 
renting  in  great  part  npon  the  anterior  abdominal  wall,  but^  when  lying 
on  her  back,  the  uterus  falls  backward  and  rents  upon  the  vertebral  cohimn. 
Figs.  17J)  and  LSO  repres^eut  the  same  woman  in  the  ypright  and  horizontal 
positions  respectively,  and  give  a  good  idea  of  the  changes  in  contour  of  the 
uterus  and  abdomen. 

As  the  uterus  growls  out  of  the  |>elvic  cavity,  it  usually  becomes  siightly 
twisted  to  the  right,  so  that  its  left  rmirgin  is  direet^Ml  more  anteriorly 
iian  tlie  right.  Oecasionally  the  torsion  may  be  in  the  opposite  direction, 
atistics  sliowing  that  it  occurs  to  the  right  in  80  per  cent,  and  to  the  left 
^u  20  per  cent,  of  the  cases.  The  torsion  is  due  in  great  part  to  the 
presence  of  the  ret  turn,  which  usually  occupies  t!je  left  side  of  the  pelvis; 
though  frossihly,  in  a  certain  nurtd^er  of  instances,  the  condition  refjresents 
merely  an  exaggeration  of  the  original  position  of  the  non-pregnant  uterus, 
which,  as  is  well  known,  is  not  ahvays  perfectly  syrri metrical.  From  my 
ow^l  observations,  I  am  ineh'ned  to  agree  with  VVchHter,  that  the  fre- 
queney  with  which  torsion  of  the  uterus  tx'curs  lias  been  somew^hat  ex- 
aggerated. 

The  uterus  soon  loses  the  fir  jo,  almost  cartilaginous  consistence  which 
is  characteristic  of  the  non-pregnant  condition^  and,  with  the  advance  of 
pregnancy,  becomes  converted  into  a  sac  having  very  thin,  soft  walls, 
which  are  readily  compressible.  This  is  well  demonstrated  by  the  ease  with 
which  the  foetus  can  usually  l>e  jmlpated,  and  by  the  fact  that  not  infre- 
quently it  is  possible  at  abilominal  tjperatinns  to  observe  shallow  depres- 
sions upon  the  surface  of  the  uterus,  which  have  resulted  from  the  pres- 
sure of  the  intestines  upon  it.  Again,  it  is  notewortliy  with  wdiat  readi- 
ness the  uterine  walls  yield  to  the  movements  of  the  fcetal  extremities. 


TUBES  AND  OVARIES 

As  has  already  been  mentioned,  tfie  tuln^s  and  nvuries  undergo  marked 
changes  in  position  with  the  advance  of  pregnancy,  so  that  instead  of  ex- 
tending nutward  almost  at  right  angles  with  the  eornua,  their  long  axes 
become  nearly  parallel  h»  the  margins  of  the  uteruii.  Of  special  importance, 
inorp<»ver,  is  their  increase  in  vascularity,  to  which  the  large  siate  of  the 
corpus  luteum  of  pregnancy  is  in  great  part  di]r.  Except  in  rare  in- 
stances, oviilalion  ct^iises  during  pregnancy,  so  tliat  new  fullirk's  do  not 
ripen,  and,  accordingly,  nnly  the  single  large  corpiK^  Inlmm  of  pregnancy 
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can  be  found  upon  tlic  surface  of  one  of  the  ovaries.  Seitz,  in  1905,  after 
an  exhaustive  study,  concluded  that  typical  ovulation  does  not  occur,  hut 
that  many  follicles  l)e^in  to  grow  and,  after  reaching  a  certain  period  of 
development,  undergo  atretic  clianges,  associated  with  a  marked  develop- 
ment of  lutein  cells  in  tlie  theca  folliculi. 

It  is  generally  stated  that  the  muscular  fibers  of  the  tubes  undergo 
considerable  hypertrophy  under  the  influence  of  pregnancy,  but  I  believe 
that  Mandl  is  correct  in  stating  that,  if  it  occurs  at  all,  it  is  very  slight 
in  extent.  It  is  possible  for  a  decidua  to  develop  in  the  tubes  while  the 
pregnancy  is  situated  in  the  uterus.  Such  observations  have  been  made 
by  Webster,  Mandl,  and  Veit,  but  are  of  extreme  rarity.  I  have  met  with 
such  an  occurrence  in  only  one  instance. 

VAGINA 

Increased  vascularity  is  the  most  marked  change  in  the  vagina,  and 
to  it  are  due  the  more  copious  secretion  and  the  characteristic  violet  colora- 
tion of  pregnancy.  At  the  same  time  there  is  considerable  hypertrophy 
•  of  the  elements  composing  the  vaginal  walls,  the  latter  not  infrequently 
increasing  in  length  to  such  an  extent  that  the  lower  portion  of  the 
anterior  wall  prolapses  slightly  through  the  vulval  opening. 

The  pa  pi  11  aj  of  the  vaginal  mucosa  also  undergo  considerable  hyper- 
trophy, whence  results  an  increased  roughness  of  the  membrane,  which 
in  occasional  instances  feels  almost  like  a  calf's  tongue.  Owing  to  the 
increased  vascularity,  the  vaginal  secretion  is  considerably  augmented, 
and  in  the  majority  of  cases  is  represented  by  a  thick,  white,  crumbly 
substance,  somewhat  like  cottage  cheese,  which  possesses  a  distinctly  acid 
reaction.  Doderlein  showed  that  it  consists  of  epithelial  cells  and  a  large 
number  of  long,  tolerably  thin  bacilli,  but  that  under  normal  conditions 
it  does  not  contain  leukocytes  or  pathogenic  microorganisms.  Zweifel  in 
1908  showed  that  the  acid  reaction  is  due  to  the  presence  of  lactic  acid, 
which  he  believes  plays  a  marked  part  in  preventing  the  growth  of  path- 
ogenic bacteria. 

The  increased  vascularity  attending  pregnancy  is  not  confined  to  the 
genitalia,  but  extends  to  the  various  organs  in  their  vicinity,  and  as  a 
consequence  there  is  a  slight  relaxation  of  the  various  pelvic  joints,  which 
is  accompanied  by  an  increase  in  their  motility,  as  was  conclusively  shown 
by  Budin. 

ABDOMINAL  WALLS 

With  the  enlargonient  of  the  uterus  the  skin  covering  the  anterior 
abdominal  walls  and  the  adjoining  portions  of  the  thighs  is  sub- 
jected to  c(msideral)lc  tensicm,  which,  according  to  Zeiler,  results  in 
the  rupture  of  the  elastic  fibers  of  the  reticular  stratum  of  the  cutis,  and 
the  formation  of  ileprcsscd  ni-cas  which  are  known  ns  the  striiP  of  preg- 
nancy. In  j)riinipane  these  present  a  pinkish  or  slightly  bluish  appearance, 
as  is  well  illustrated  in  Fig.  181,  whereas  in  multipane  two  varieties  are 


^nt  a  tfiistcning  i^ilvi^rv  apjiinimtjr(\  ttu^  fnnupr  rosultm«f  from  the  pres- 
ent comlftion,  and  the  latter  representing  cicatrices  from  previous  preg- 
nancies. 

The  formation  of  Btria^  is  niit  eharacterisHc  of  pregnancy,  as  it  is  lack- 
ing, acttinlfng  to  (^retlc.  In  ahoiU  10  pt*?  cent,  nf  Hk^  cases  and  ib  not  in- 
fre«pienHy  otistTveil  in  non-pre«:naiit  wumcn  an*]  {Mrai^loniillv  in  men,  in 


Pio.  181, — Abdouen  or  Primipara  at  Tkrm,  6HuWI^f^J  8TttM<:. 

whom  there  has  been  a  rapid  increase  in  the  size  of  tlic  ahdomen,  either 
from  tfie  preticnce  of  a  tumor  or  nsciteii,  or  the  raj>id  devi'h^pment  of  fat. 

Not  infretfuently  the  abdominal  walls  are  unable  to  withstand  tlie  ten- 
sion to  which  they  are  subjected,  and  the?  rwti  muscles  become  separated 
in  the  middle  line,  giving  rise  to  a  diastiusis  of  greater  or  less  extent. 
VVliere  the  process  h  exaggerated,  a  considerable  |K>rtion  of  the  anterior 
wall  of  the  uterus  is  covered  tyy  notlnng  bcvond  a  tliin  layer  of  tissue  con- 
gieting  only  of  skin,  fascia,  and  peritoneum.  In  rare  instances  the  separa- 
tinn  is  suihciently  extensive  to  admit  of  a  lierninl  protrusion  of  the  gravid 
uterus. 

The  enlarged  pregnant  uterus  occasionally  presses  upon  the  venous 
trunks,  which  return  the  blood  from  the  lower  extremities,  the  obstruction 
being  sometimes  sufticient  to  cause  varicose  veins  or  wdema.    The  latter  is 
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most  comiiionly  ohservefl  n\mut  tlie  ankli^s  amJ  IVrjt.  Imt  oct'asrnmilly  oec-itri* 
to  a  jiiarkfJ  deirrt-iL^  in  tiu^  iK'i*:lil»fMlHHJcI  ul'  tlit'  \alva»  wlieii  the  labia 
majora  inay  Id'conii'  jmniensclv  (litstundotJ. 


BREASTS 

Unik'r  the  influonec  <if  pivt^Tismtv  marked  c))aTi,!^'('S  necur  in  the  breasts, 
and  111  till*  early  weeki?  the  wuuinii  not  iiiXrequently  complains  of  a  sense 
of  teaaenesB  and  pricking  in  tliese  regions.  After  the  geeond  numth  the 
[jreai^ts  begin  to  increase  in  size  and  offer  a  somewliat  nodular  s*^nsatinn 
on  palpation,  whirli  is  due  to  the  hypertrophy  of  the  oianiraary  alveoli,  and 
as  they  hecome  still  larger  a  delicate  tracery  of  hlnish  veins  appears  just 
beneath  the  skin.  Even  more  characteristic,  however,  are  the  changes 
occurring  in  the  nipples  and  the  tissues  in  their  vicinity.  The  nipples  them- 
selves soon  become  cont^iderably  larger,  more  deeply  pigmented,  and  more 
erectile,  and  after  the  first  few  months  a  thin,  yellow isli  fluid — eolostrurn — 
may  be  expressed  from  tliem  by  gentle  massage.  At  the  same  time  the 
areola  surrounding  the  nipple  Ix^comcs  considerahly  broader  and  nuich 
more  deeply  pigmented,  the  degree  of  pigmentation  varying  according  to 
the  complexion  of  tlie  individual.  In  blondes  the  areoht'  and  nipples 
assume  a  pinkish  appearance,  while  in  brunettes  tliey  become  dark  brown 
and  occasionally  almost  black.  Scattered  through  the  areola  are  a  number 
of  small  roumlish  elevations,  the  so-called  (jfftnds  of  Motdgomerif,  which 
result  from  thr  hypertrophy  of  the  sebaceous  glands.  In  a  small  number 
of  cases  similar  structures  make  their  appearance  In  a  less  deeply  pig- 
mented  area  outside  of  the  periphery  of  the  areola,  and  which  is  designated 
aa  the  secondary  or  cola.  If  the  increase  in  the  size  of  the  breasts  be  very 
marked,  the  skin  not  infrequently  presents  stria tions  similar  to  those 
obser%'ed  on  the  abdomen. 
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Formerly  it  was  believed  that  direct  nervous  connection  existed  between 
the  n terns  and  the  breasts,  but  the  demonstration  thnt  lactation  can  be 
established  after  excluding  the  spinal  nervous  mechanism  by  severing 
all  nerves  supplying  the  breast,  or  even  after  transplanting  tlie  organ  to 
other  portions  of  the  body,  clearly  indicates  that  some  other  factor  must 
be  invoked  in  explanation  of  the  mammary  changes  in  pregnancy.  Starling 
and  T^ane  Claypon  in  19Qn  stated  that  they  were  able  to  produc*e  marked 
hypertrophy  of  the  hreasts  of  virginal  rahliits  by  the  injection  of  extracts 
obtained  from  the  bxlies  of  fo-tal  rabbits,  and  attributed  the  n^sult  to 
certain  specific  hormones.  Their  conclusions  were  generally  acc*epted  until 
1911,  when  Frank  and  Unger  stated  that  they  were  unable  to  confirm 
them  and  attribnte<l  them  to  faolty  observation  and  teelini«iue.  However 
that  may  be,  there  is  at  present  no  doubt  that  the  mammary  changes  char- 
acteristic of  pregnancy  must  be  due  to  the  action  of  sjiet^ific  sulistances 
eiretilating   in    the   blood,   as    w^as    demonstrated    by    the   observations    of 
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ttuta  and  of  Baseh  upon  tlie  Blazek  sisters.  In  this  instance  one  of 
tilt'  pygopagous  twins  gave  l*irtli  to  a  cluM,  wliidi  could  Ix'  gnrMrd  npLilly 
well  liy  it*  own  inolhtT  or  by  her  nulliparoiis  sister. 

As  already  intlinitecK  tlie  changes  resulting  from  prrgLiaruy  involve 
nearly  every  portion  of  t!ie  body,  and  in  niany  cuse;^  the  gemral  condition 
of  the  patient  ditfcrs  markedly  from  wluit  it  was  before  eonee])tion.  ilany 
women  suffer  nunierons  inconveniences,  while  otliers  enjoy  better  Jiealth 
than  at  any  other  time. 

Heart. — Owing  to  the  upward  pressure  npfm  the  disiiihragm,  tlie  heart 
becomes  disphu-ed  in  such  a  way  tlrat  its  area  of  dijllnr^ss  undergoes  a  con- 
siderable increase  in  size.  Basing  Iiis  opinion  upon  this  fact,  Larcher  in 
18*^7  promulgated  the  doctrine  that  considerable  cardiac  hypertrophy  waa 
a  constant  conconiitiint  of  pregnancy,  II is  views  obtained  rapid  accept- 
anee  in  France,  but  %vere  received  with  skejitieism  in  (fermany.  On  the 
other  hand,  the  researc)ie8  of  Dreysel  indicate  that  it  dots  take  place,  as  he 
found  that  the  hearts  of  76  pregnant  and  puerperal  women  w^eighed  8.8  per 
cent,  more  than  those  of  non-prcgoant  individuals.  The  question,  however, 
cannot  l>e  regarded  as  delinitely  st^ttled,  and  oifers  an  attractive  field  for 
future  work. 

If  Fries  is  correct  in  stating  that  the  total  c|uantity  of  blood  is  not 
increased  during  pregnancy,  and,  as  the  demands  of  the  enlarging  utenis 
and  its  contents  must  be  met,  it  w^ould  seem  that  they  could  be  satisfied 
only  by  a  more  rapid  circulation  of  the  blood.  As  the  pulse  rate  is  not 
materiany  increased  during  pregnancy^  it  appears  justifiable  to  conclude 
that  such  a  result  is  aecomplislied  by  the  heart  expelling  an  inoreasied 
amount  of  blood  at  each  beat,  wliich  inevitably  necessitates  increased  work, 
with  coincident  hypertro|*hv. 

The  investigations  of  Slemons  and  Goldsborough  upon  the  blood  pres- 
sure confirm  such  a  view;  as  they  were  able  by  moans  of  Erlanger's  sphyg- 
momanometer to  demonstrate  a  considerable  increase  in  the  pulse  pressure, 
as  well  as  in  the  **index''  of  the  work  of  tlie  heart.  This  was  most  marked 
in  the  latter  months  of  pregnancy  and  disappeared  during  the  puerperium ; 
and,  as  the  more  extensive  observations  at  Jaschke  in  Itlll  led  to  similar 
results,  it  seems  reasonable  to  believe  that  the  heart  undergoes  a  certain 
amount  of  hypertrophy. 

Blood. —  \a  former  times  it  was  generally  believed  that  the  changes 
incident  to  the  placenta!  circulation  demanded  an  increase  in  tlie  amount 
of  maternal  blood,  and  all  the  earlier  writers  stated  that  under  t!ie  influ- 
ence of  pregnancy  an  increased  hydrjeraia  and  a  diminution  in  haemoghibii! 
and  red  corpuscles  took  place,  wliile  at  the  same  tiuie  an  abnorriial  amount 
of  fibrin  could  be  noted.  These  observations  were  based  UjHm  antif]iiate(l 
metljods  of  research,  and  it  was  not  until  188G  that  Fehling,  by  the  aid  of 
modern  appliances  for  examining  the  blood,  came  to  the  conclusion  that  it 
underwent  little  if  an\  change. 

Since  then  a  number  of  articles  have  appeared  upon  the  subject,  the 
most  importjuit  Ixfing  those  of  Wild  in  1897,  Zangemeister  in  WO'6,  Payer 
in  1904,  and  Dietrich  in  iniL  These  investigations  show  lliat  in  the  later 
months  of  pregnancy  the  amount  of  htemoglobin  and  of  red  corpuscles  is 
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noniial,  or  even  sli^irhtly  inrrrnscti,  wliile  llicre  is  a  sliirlil  inLii-asi'  in   the" 
niimlier  nt  wliifr  iclls.     Tlif  Iciikfxvtoyis  is  iiinrkiMlly  aitu'iitnuiril   al   the 
time  of  labor,  but  falls  rapidly  in  the  puerperium  unless  infection  super- 
venes.    Similar  conehisinns  were  rearhed  by  W.  L.  Thninpson  in  my  service. 

The  gf>e<i(ic  gravity  of  the  blood  is  somewhat  lowered,  and  Zan^e- 
meister  and  IjandKber^r  doinoiistrated  a  diriiinisliei]  frvmng  i><)int  and  a 
decrease  in  its  aHmiinnom^  content.  In  view  of  llu*  normal  quantity  of  the 
red  cells  and  luemoglobin,  such  a  condition  cannot  properly  be  called 
hydni'niia,  so  that  Zan<:emeisier  ]»roposcd  to  d(*si<inate  it  as  hydroplfli^Tjiia. 
Both  Zan^cmcister  and  Payor  noted  a  decrease  in  the  alkalinity  of  the 
blood  during  pre^mancy,  but  its  exact  significance  is  not  yet  clear. 

In  all  probability  the  btood  also  eontnina  various  substances  which  are 
not  present  at  otlier  times,  but  our  information  ujjon  the  subject  is  as  yet 
very  vague,  Tn  this  cnnneetion  it  suffices  to  note  that  Griifenburg  has 
described  an  increase  in  the  antitryptic  ferment  content,  Xeu  an  increase 
in  the  adrenalin  content,  Chauffard,  Laroclie,  and  Grigaud  an  increase  in 
the  cholesterin  content,  and  Ifeynenuinn  states  that  there  is  a  marked  dif- 
fej*enee  between  the  serum  of  pregnant  and  non-pregnant  women,  as  the 
former  after  heating  will  induce  hauuolysis  of  washed  horses*  corpuscles  in 
tlie  presence  of  c<ihra  poison,  while  the  latter  will  not. 

Eespiratory  Tract — According  to  Siegmund,  Koblanck,  and  others, 
more  or  less  characteristic  chsmges  may  occur  in  tlie  nasal  mucosa.  These 
consist  in  reddening  and  thit  kening  of  the  so-called  Flicss's  areas,  and  it 
is  stated  that  at  the  time  of  labor  the  character  of  the  uterine  contractions 
may  bo  altered  by  intra-nasal  manipnlations. 

It  has  long  been  known  that  pregnancy  may  exert  a  deleterious  inflii- 
ence  ujion  the  voire  of  singers,  and  Hofl>auer  has  sliown  that  it  is  asso- 
ciated with  changes  in  tlie  larynx  which  occur  rn  three-quarters  of  all 
pregnant  women.  Thi^se  consist  in  reddening  and  oedema  of  the  false 
vocal  cords,  as  well  as  of  the  inter-ar^tenoid  region.  In  aihlition  to  the 
usual  histologiea!  manifestations  of  inflammation,  decidua-like  cells  make 
their  appon ranee  in  the  snlmiucosa. 

Owing  to  the  upward  displacement  of  the  diaphragm  in  the  later 
months  of  pregnancy,  it  would  seem  as  though  the  capacity  of  tlie  lungs 
would  he  decreased.  Nevertheless,  Dohrn  has  shown  that  sneh  is  not  the 
case,  since  the  diminishi-d  lieight  of  the  pleural  cavities  is  conipensateil  for 
by  an  increase  in  width.  Furthermore,  the  investigations  of  Zuntz  and 
myself  upon  the  respiratory  exchange  show  that,  while  there  is  no  great 
fncrease  in  the  consmnpti<m  of  oxygen  or  in  the  output  of  carbon  dioxide, 
there  is  nevcrlheless  a  great  increase  in  the  aniomit  of  air  inspired. 

Digestive  Tract — In  many  instances  the  early  numths  of  pregnancy 
are  complicated  by  minor  disorders  of  digestion.  Frequently  these  are 
not  independent  alTectitms,  but  are  to  he  regarded  as  a  manifestation  of  a 
mild  toxicmia. 

At  least  one-half  of  all  pregnant  women  suffer  from  constipation.  In 
the  later  months  of  pregnancy  this  may  be  regarded  as  bding  partly  due 
to  the^^rssure  of  the  enlarged  uterus,  and  partly  to  the  loss  of  tonioity 
of  the iif/dominal  walls  resnlting  from  their  distention. 
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During  pregnancy  the  liver  is  in  a  state  of  unstable  equilibrium,  and  is 

, readily  affected  by  various  conditions,  a?  is  dtrmonstratid  by  the  lesions 

iccompanying  eclampsia,  vomiting  of  pregnancy,  and  acute  yellow  atrophy 

of  tlie  liver.    These  conditions  will  be  discussed  in  detail  in  the  chapter  on 

lie  tnxapniias  of  pregnancy. 

Hofbauer  considers  that  even  in  normal  pregnancy  the  liver  presents 
►characteristic  changes,  so  that  one  is  justified  in  speaking  of  the  **!iver  of 
pregnfiney."  The  changes  consist  in  the  appearance  of  fat  in  the  cells 
occupying  the  eentrol  portion  of  the  lobules,  the  disappearance  of  glycogen, 
and  the  dilatation  of  the  biliary  channels^  the  central  veins,  and  t!ie  afferent 
capillaries.  No  doubt  such  changes  are  sometimes  noted,  and,  should  they 
occur  as  regularly  as  he  believes^  they  would  offer  a  satisfactory  explana- 
tion for  several  of  the  alterations  in  metabolism  which  characterize  preg- 
nancy. 

TTrinary  Tract* — The  kidneys  are  likewise  under  a  consirlernhly  in- 
creased strain  during  pregnancy,  and  sliglit  degrees  of  ncpliritis  are  so 
common  that  they  are  assigned  by  the  GermauB  to  the  **kidney  of  preg- 
nancy." Such  conditiong  are  usually  connected  with  the  various  disturb- 
ances of  metabolism  associated  with  the  toxaemias  of  pregnancy  and  will  be 
considered  under  tliat  heading,  while  various  altenitions  in  the  constitution 
of  the  urine  in  normal  pregnancy  will  be  taken  up  below  in  the  section  on 
General  Metabolism. 

The  ureters  are  sometimes  compressed  by  the  growing  uterus,  and 
under  such  conditions  a  mild  infectious  process,  which  otherwise  might 
^»ot  give  rise  to  symptoms,  may  eventuate  in  a  pyelitis  or  pyelonepbrosis. 

In  the  early  months  the  bladder  is  more  or  less  compressed  by  the 
rowing  uterus,  and  consequently  increased  frequency  of  micturition  is 
^often  not*'d.  As  the  uterus  rises  up  into  the  nhdominal  cavity  it  carries 
with  it  the  bladder,  w^hieh  then  becomes  an  abdominal  rather  than  a  pelvic 
organ.  Corresponding  to  the  torsion  of  the  uterus  about  its  vertical  axis, 
the  bladder  is  pushed  to  the  right  side  of  the  abdomen  in  poiisibly  90  jier 
cent,  of  all   pregnant    vsonK-n. 

Biictlesg  Glands. — ^Lange  in  181)9  reported  that  the  thyroid  gland  was 
definitely  hypertroplued  in  ItJH  out  of  133  women  examined  in  the  Inst 
three  months  of  pregnancy.  As  albuminuria  was  prcR*nt  in  18  of  the 
women  in  whom  no  hypertrophy  was  noted,  he  naturally  thought  that 
there  might  be  some  direct  relation  between  its  absence  and  the  urinary 
changes.  With  this  in  mind,  he  administered  iodothyrin  to  a  numbiT  of 
albuminuric  pregnjint  women,  and  in  some  instances  noted  a  rapid  disap- 
pearance of  the  albumin.  He  expressed  himself  very  conservatively  con- 
cerning the  matter,  but  his  views  were  promptly  taken  up  by  Nicholson 
and  others,  and  made  the  bnsis  for  a  theory  concerning  the  mode  of  pro- 
duction and  treatment  of  eclampsia  and  the  toxjinuias  of  pregimney. 

My  own  experi+mee  shows  that  a  moderate  degree  of  hypertrophy  of 
the  thyroid  is  a  usual  eon  com  i  fan  t  of  normal  pn*gnancy.  wliile  the  effect 
of  its  absence  will  he  considered  in  the  eliapler  upon  the  toxaemias  of  preg- 
nancy. 

There  is  considerable  eviden(e   that   the   pnnilliyroids  nlsu 
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siiTiihir   Iiyfvortrophy,   whose  abi^onee   is  itianifestcd  by  tlie  appeRranee 
various  iint*>w?irtl  syTiiptoms. 

Since  Launois  aufl  l^Iiiloo,  in  1904.  direrted  attention  to  an  hypfrtropliy 
of  the  hypophysis  during  pregnancy^  a  great  deal  of  work  has  been  flrme 
upon  the  i^iibjeet,  and  Ifie  invt'stigations  of  Ei:5cnmnn  and  Stumnie,  Cnsliing, 
Mayer,  and  others  liave  de!initi4y  shown  that  the  anterior  lobe  of  the  gland 
regularly  undergoes  great  hypertrophy  during  pregnancy,  and  atrophies 
after  its  completion.  The  hypertrophy,  whicli  may  double  the  size  of  the 
gland,  is  due  in  great  part  to  a  marked  inerease  in  the  number  and  &ize 
of  the  "llauptzidlen/'  Its  .significance  is  not  yet  clear,  but  it  has  been 
suggested  that  the  hypophyseal  secretion  may  supj>lenient  a  supposed 
delieieney  in  that  derived  from  the  ovaries.  Furthermore,  on  account  of 
the  known  relation  existing  between  abnormalities  of  the  hypophysis  and 
the  development  of  acromegaly,  a  simihir  origin  has  been  syggMvd  for 
the  nonnedenuitous  thickening  of  the  features,  as  well  as  of  the  extremities, 
which  is  observed  in  so  many  pregnant  women. 

The  posterior  or  infundibular  portion  of  the  hypophysis,  in  addition  to 
its  etrect  upon  the  blood  pressure,  ptwsesses  the  power  of  nmrkedly  stimu- 
lating uterine  contractions,  as  has  been  j^hf»wn  hy  Dale,  Bell,  Parisot,  and 
others.  Whether  it  is  nonnally  eoneerned  in  the  regulation  of  uterine  con* 
tractions  at  the  time  of  labor  is  not  known,  but  Hofbauer,  Parisot  and 
Spire,  and  others  have  demonstrated  that  it  may  be  advantageously  em- 
ployed to  stimulate  contractions  in  certain  cases  of  uterine  imn-tia. 

That  the  changes  in  the  ductless  glands  are  not  limited  to  tho^e  just 
mentioned  is  shown  by  the  fact  that  Neu  has  demonstrated  that  the  blood 
in  the  later  months  of  pregnancy  is  ten  times  richer  in  adrenalin  than  at 
other  times,  which  would  imply  an  bj-pertrophy,  or  at  least  an  increase, 
in  the  secretory  activity  of  the  suprarenal  capsules 

Skeleton  and  Teeth.^-Kokitansky  described  (he  formation  of  irregii- 
larly  8ha])cd  placques  of  porous,  newly  formed  bone,  or  osteoid  tissue,  upcm 
the  internal  surface  of  the  cranial  bones  during  pregnancy.  These  be 
designated  as  puerperal  osteophytes,  but  neither  he  n<>r  tlie  8uljse*juent 
observers  who  have  confirmed  his  findings  are  clear  as  to  their  signtflcance, 

Hanau  considers  that  they  are  most  pronounced  in  those  eases  rn  which 
there  occurs  an  excessive  formation  of  osteoid  tissue  in  other  parts  of  the 
body.  This  he  is  inclined  to  attribute  to  a  slight  grade  of  osteomalacia, 
which  be,  Gelpke,  and  Wild  regard  as  physiologiral  in  all  ]iregnaneies,  and 
associated  with  the  supply  of  calcium  salts  to  tlie  ftctus.  Dibbelt  estimates 
that  throughout  the  second  half  of  pregnancy  at  least  0.17  gram  of  cal- 
cium oxide  must  he  supplied  to  the  fa^tus  each  day.  while  Bar  calculates 
that  during  the  last  two  months  the  quantity  must  l*e  increased  to  0.H3H 
gram  per  day.  It  is  therefore  evident,  unless  the  pregnant  woman  assimi- 
lates an  unusual  amount  of  calcium  from  her  fnnd,  that  tlie  foetus  must  be 
supplied  from  her  own  Ijody,  and  this  is  usually  effe(  ted  by  partial  decalci- 
fication of  the  hemes  and  teeth,  P'or  that  reascm  the  teeth  are  prone  to 
dfcay  rapidly,  so  that  the  expn'ssion  *'for  cnn  v  rliild  a  tooth"  has  tieconre 
provf'rhtMh 

Owing  to  the  increased  vascularity,  the  various  pelvic  joints  become 
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FUciuirtji  and  permit  greater  mobility.  Occasionally  they  become 
60  relaxed  that  locomotion  is  seriously  rntcrfercd  with.  The  treatment  of 
this  abnormality  will  be  considered  in  the  chapter  upon  the  pathology  of 
pregnancy. 

Nervous  System. — Varions   disturbances   of   tlic  nervous  system   occur 

during  pregnancy,  but  as  they  are  dii^tinctly  abnormal  they  will  be  con- 

Bidered  later.     On  the  otiier  hand,  mild  degrees  of  rlisturbed  mental  equi- 

'librium  are  so  frequently  observed  as  to  be  considered  almost  physiological. 

In  this  ciitegory  may  he  placed  the  longings  and  cravings  for  unusual  or 

ahnonnal    articles    of    diet.      Many    women    also    experience    pronounced 

[changes  in  dispf>sition,  and  not  a  few  midtipamus  patients  recognize  the 

I  occurrence  of  pregnancy  by  their  appearance.     Again,  in  those  of  neuro- 

ipathic  tendencies  the  mental  equilibrium  may  be  overthrown  to  a  greater 

less  degree,  the  pati^^nt  becoming  excitable,  morbid,  or  morose,  and  in- 

instanees  developing  a  true  pi^yehosis. 
Skin. — Reference  has  already  been  made  to  the  formation  of  Ftria?  and 
to  the  pigmentation  of  the  nipple  and  areola.     In  other  eases  the  linea 
[Alba   becomes   markedly   pignienteil,   and    occasionally   irregularly    shaped, 
[yellowish  patclies  of  varying  size  appear  on  the  face  ami  neck,  the  condi- 
'tion  being  known  as  cloasrua.     Very  little  is  known  concerning  the  nature 
of  those  conditions,  but  Wychgel  has  demonstrated  t!iat  the  pigment  de- 
posited in  the  papdlary  layer  of  the  skin  ret^ponds  to  the  usual  tests  for 
iron.    He  considers  that  it  is  derived  from  the  haemoglobin  of  the  maternal 
blood-cells  whieli  have  .succumbed  in  the  tight  against  the  ffctal  tissues. 

General  Metabolism. — (ieuerally  speaking,  gestation  is  characterized  by 
[improved  health.  In  some  instances  the  improvement  in  nutrition  is  noted 
fely  after  conception,  but  usually  does  not  become  manifest  for  several 
aths.  For  this  reason  it  is  frequently  possible  to  distinguish  two  periods 
rin  pregnancy.  The  earlier  is  characterized  by  lassitude,  mental  depression, 
land  some  loss  of  weight,  while  the  latter  is  conspicuous  for  an  excellent 
I  condition  of  body  and  mind» 

Analogous   condition;;  have   been   observed    in   pregnant   dogs,    ral)bits, 

I  and  guinea-pigs  by  Hagemann,  Ver  Kei'ke,  Jiigentos,  Bar,  and  Murlin. 
Those  interested  in  the  subject  are  referre<l  particularly  to  the  monu- 
mental metabolic  studies  of  Bar,  which  clearly  show  that  katabolic  proc- 
esses are  most  prominent  in  the  lirst  half  of  pregnancy,  as  is  indicated 
by  the  fact  that  more  material  is  excreted  than  ingi^sted,  whereas  the 
reverse  obtains  in  the  second  half.  During  the  latter  period  there  is  a 
marked  tendency  toward  storage  of  the  various  food  stuffs. 

As  yet  we  are  unacquainted  witli  the  metabolic  processes  in  the  early 
months  of  pregnancy  in  women,  but  a  nuudxT  of  oliservations  have  been 
made  in  the  weeks  immediately  preceding  delivery.     These   clearly  show 

»ihat  women  in  the  last  weeks  of  pregnancy  possess  an  unusual  capacity  for 
etoring  up  the  essential  elements  of  their  diet,  and  that  their  metabolism 
is  analogous  to  tlu^t  observed  in  animals.  In  18(>2  Gassner  studied  the 
changes  in  weight  of  his  patients  during  the  last  three  montlis.  and  found 
an  average  monthly  increase  of  from  3t^  to  5*A  pcmnds.  The  gain  was 
proportional  to  the  weiglit  of  the  individual,  and  was  relatively  larger  in 
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miiltigravicliP.  Moicovct,  Iip  congideTTci  thni  tlic  ahsenct*  nf  such  a  gam 
in  weight  was  indicative  of  the  death  of  the  fcetus  in  ulero.  Confirmatory 
results  were  obtained  hj  Barimm,  who  found  that  the  weekly  increase  in 
tlie  last  inontli  and  a  half  of  pregnancy  was  approximately  1  per  cent,  of 
the  body  weight. 

This  gain  in  weiglit  is  in  great  part  due  to  the  retention  of  water,  and 
its  extent  inay  he  bel^t  appreciated  by  comparing  the  intake  of  fluids  with 
the  output  of  urine.  In  three  normal  jircgnaneies,  my  associate*  J.  M. 
Slemons,  found  that  the  latter  represented  froui  one-half  to  three-quarterR 
of  the  fluid  taken  by  mouth,  wliert'us  in  a  patient  with  dead  twins  it 
amounted  to  93  per  cent.,  which  is  approximately  the  normal  non-pregnant 
ratio. 

The  daily  output  of  urine  is  subject  to  bo  many  variations,  being  influ- 
enced by  climaiic,  dietetic,  and  individual  peculiarities,  that  it  is  diilicult 
to  fix  a  normal  Ftandanh  Ordinarily  ll»e  daily  (jtmntity  varies  between 
1,IKK>  and  l,hW  c.  c,  though  snialhn*  or  lar<rcr  ammiuts  may  he  excreted 
without  neceiiiJarily  indicating  a  pathological  comlitiou, 

Proteid  metabulism  in  the  latter  months  of  ]>regnaucy  lias  k'cn  studied 
by  Zarharjewsky.  Sthrader,  llahl,  llnlt-trtim,  lloogcnhuysc,  and  others, 
who  inive  shown  that  considerable  <|uantities  of  nitrogen  are  retained  when 
the  woman  is  allowed  an  adequate  diet.  Similar  obeervations  have  bLtm 
made  by  my  clinic  during  the  last  few  weeks  of  pregnancy,  and  the  average 
daily  nitrogenous  exchange  in  three  women  studied  by  Slemons  is  given 
in  the  aceompanying  table. 


Typk. 


Fluid 


Primigravida 1,780  c.c, 

MiiltigDivida 1 1,890  c.c. 

Twin  Pregnancy. .    2,354  c.  c. 


Quantity 
of  Urini*, 


l,306c.c. 
l,007c.c 
1,135  c,c, 


in  Footi 


13.80  gms. 
16.77  (?ni8. 
15,00  gum. 


in  Urine. 


12.43  gm, 
13.26  gm. 
8.2S  guis. 


Nitroem 
in  F^cet. 


Nitrogen 
Bftliuicc, 


0.95  gra.  +0.42 
0.53  gm.  I  +2,98 
2.00  gm^.i    +4.72 


Such  a  storage  of  nitrogen  as  t^hown  by  these  figures  would  indicate  a 
considerable  conMniction  of  proteid  tisene,  and  corresponds  to  the  growth 
of  the  foetus,  placenta,  uterus,  and  tlie  maternal  organism  in  general. 

It  is  generally  asBumed  t!nit  the  nitrogenous  content  of  the  urine  is 
increased  during  pregnancy  on  acconnt  of  tbe  fact  that  it  contains  the 
waste  products  of  both  the  foetal  and  maternal  metabolism.  Such  a  belief, 
however,  is  erroneous,  at  least  in  llie  latter  months  of  pregnancy,  as  the 
nitrogen  storage  to  which  we  have  Just  referred  must  necessarily  be  accom- 
panied by  a  decrease  in  the  urinary  nitrogen.  This  is  clearly  demonstrated 
by  the  ordinary  tests  made  by  means  of  a  Doremus  ureometcr,  when  the 
daily  output  of  urea  varies  between  Ifi  and  24  grams,  instead  of  the  higher 
figures  usually  given  for  non-pregnant  women  cif  the  i^anie  weight. 

Along  wit!i  the  ijuantitative  change  in  Ihe  eiinnnation  of  nitrogen  are 
associated  certain  qualitative  variations.  Thus,  the  urea  content  is  rela- 
tively low,  and  represents  only  SO  to  85  per  cent,  of  the  total  nitrogen. 
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nstead  of  85  to  HO  per  veni.  as  in  non-pregnaTit  individualB.     At  tlie  same 

'time  tliere  occurs  a  flight  rise  in  the  percentage  of  ammonia,  which  ifl 

still  further  accentuattc!  in  twin  prognancv.     Furthermore,  there  is  usu- 

Lally  an  increase  in  the  percfrntage  of   untlctermined  nitrogen,  n   part  of 

chtcht   accnrding  to    Falk    arn!    Jlcskv,   is   accounted    fur  by   a   markedly 

increa^^d  elimination  of  amino  acids  and  peptid  nitrogen.     Zacharjewsky 

found  tliat  the  uric  acid  excretion  was  ])ractically  norionK  while  Boni  holds 

that  the  quantity  of  purin  bases  is  gomewliat  diminished. 

In  animal  experiments  of  liagemann,  Jiigeroos,   Harnaek  and   Klein, 

and  Bar,  study  of  the  mineral  metaholij^m  revealed  changes  analogous  to 

Umsa  observed  in  the  nitrogenous  elimination,  and  indicated  a  retention  of 

^various  inorganic  substances.     The  investigations  of  Scliradcr,  Boni,  Hoff- 

Btrotn,  ZangenuMster,  and  others  in  women  show  a  similar  retention,  whose 

r»hjcct  is  to  i^upply  the  calcium,  phns])lioriis,  stifjihur,  chlorine,  etc.,  essential 

to  the  up-building  of  the  foetus.    Tliat  the  Tnechanism  is  not  always  fM3rfect 

has  already  been  indicated   in  connection   with   the  calcium    metabolism, 

Hien   it  was  stated,  if  sutlicient  quantities  of  calciurii  were  not  obtained 

rom  the  food,  that  the  deficit  would  be  made  good  by  the  decalcilication 

of  the  bones  and  teeth  of  the  mother.     Following  the  delivery  of  the  child 

or  its  death  in   uirro,  the  various  constituents  soim  show  a  tendency  to 

return  to  the  \\n\n\  non-pregnaiit  relations. 

Acetonuria  was  formerly  considered  a  sign  of  fa^tal  death,  but  more 
cent  work  shows  that  it  is  of  no  clinical  significance.  8to!z  observed 
it  in  more  than  one-third  of  a  series  of  97  normal  pregnancies,  and 
Jageroos  demonstrated  it  in  nearly  every  normal  labor.  On  the  other  hand, 
Ihe  appearance  of  the  other  acetone  bodies — diacetie  or  oxybutyric  acid- 
is  always  of  pathological  significance. 

Tlie  respiratory  exchange  has  been  studied  in  women  by  means  of  the 
Zuntz  apparatus  by  Magnus-Levy,  Zuntz,  and  myself.  Thc^e  investiga- 
tions show  a  Cfmsidcrable  increase  in  the  total  quant  it  v  of  air  Iiispireil,  but 
indicate  that  the  consumption  of  oxygen  and  tlic  cli ruination  (»f  carlwn 
dioxide  i&  but  little  greater  than  would  be  exf>ected  on  account  of  the  in- 
eased  wciglit  of  the  pregnant  wonuin. 

Carpenter  and  l^furlin  in  UHl  rejmrtcd  the  results  of  their  investiga- 
tions ujion  the  total  energy  metabolism  of  pregnant  women  by  means  of 
a  modified  Atwater  t*alorimcler  in  the  tVrnegie  Nutrition  Laboratory  in 
Boston.  They  found  "that  the  energy  metabolism  expressed  per  kilogram 
and  hour  is  but  little  larger  (I  per  cent.)  than  for  a  woman  in  cornplet*! 
sexual  rest,'*  Furthermore,  tbcy  stated,  while  the  energ)^  metabolism  of 
the  newly  bom  cbild  was  two  and  a  half  or  tliree  times  as  great  per  kilo- 
gram of  weight  as  that  of  tfie  mother,  that  the  total  energy  metabolism  of 
both  mother  and  child  during  the  first  days  of  puerperium  was  not  greater 
than  tK'fore  labor. 

The  more*  we  learn  concrrntnL'  the  metabolism  of  nornuil  pregnancy, 
the  more  are  we  impressed  with  thf*  fact  that  the  maternal  organism  in 
the  second  half  of  gestation  preserves  the  strictest  eeononiv  in  its  meta- 
bolic proci'sses.  Its  purpope,  of  course,  is  to  facilitate  the  upbuilding  of 
the  tetns  withmit  too  grc«at  strain  upon  the  mi»ther,  but  we  are  as  yet 
U 
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etitiirly  ignorant  of  tlie  mechanism  by  whieh  such  changes  are 
possible. 
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CHAPTER  VII 

DIAGNOSIS  OF  PRECJINAX(?Y— DURATION  OF  PREGNANCY— ESTIMATION 
OF   DATE   OF   CONFINEMENT 

Ordinarily,  the  diagnosis  of  pregnancy  offers  little  or  no  difficulty, 
and  the  patient  is  usually  aware  of  the  true  condition  before  she  consults 
a  physician.  In  a  small  minority  of  cases,  however,  the  task  is  by  no 
means  easy,  and  despite  every  known  method  at  our  command  we  are 
occasionally  unable  to  decide  with  absolute  certainty. 

Mistakes  in  diagnosis  are  most  frequently  made  in  the  first  few  months, 
while  the  uterus  is  still  a  pelvic  organ ;  although  it  is  by  no  means  impos- 
sible to  confound  a  pregnancy,  even  at  full  term,  with  a  tumor  of  some 
other  nature.  Such  errors  are  usually  the  result  of  hasty  or  imperfect 
examination,  but  a  false  conclusion  may  sometimes  be  arrived  at,  even 
after  the  most  conscientious  exploration  of  the  patient.  Some  idea  of 
the  frequency  of  such  mistakes  mny  be  realized  when  it  is  stated  that  there 
is  hardly  a  gynecologist  of  experience  who  has  not  opened  the  abdomen 
on  one  or  more  occasions,  with  the  expectation  of  removing  a  tumor  of 
the  uterus  or  its  appendages,  and  been  surprised  to  find  himself  in  the 
presence  of  a  norinal  pregnancy. 

It  is  often  a  matter  of  considerable  importance  that  a  diagnosis  be 
made  in  the  early  niontlis  of  pregnancy;  but,  unfortunately,  it  is  just  at 
this  period  that  our  diagnostic  ability  is  most  restricted,  as  the  absolutely 
positive  signs  do  not  as  a  nile  become  available  until  the  fifth  month. 
Hence,  it  follows  tliat  in  cases  in  wliich  the  existence  of  such  a  condition 
might  affect  the  reputation  or  interests  of  the  patient  an  expression  of 
opinion  should  l)e  deferred  until  the  diagnosis  is  l)eyond  all  doubt. 

The  diagnosis  is  based  upon  the  presence  of  certain  symptoms  and 
signs.  The  former  are  cliiefly  subjective  and  are  appreciated  by  the  pa- 
tient; while  the  latter  are  made  out  by  the  pliysician  after  a  careful 
physical  examination,  in  which  the  senses  of  sight,  hearing,  and  touch 
are  employed. 

The  signs  and  symptoms  are  usually  classified  into  three  groups:  the 
positive  signs,  which  cannot  usually  l)e  detected  until  after  the  fourth 
month;  the  ])rol)al)]e  signs,  which  ran  ])e  ap])reciated  at  an  earlier  period; 
and  the  presumptive  evidences,  which  are  usually  subjective  in  character, 
and  may  be  experienced  at  varying  periods. 

Positive  Signs  of  Pregnancy. — These  are  three  in  number,  and  consist 
in  (1)  hearing  and  counting  the  foetal  heart  l)eat,  (2)  perception  of  the 
188 
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jve  and  passive  inovenn-^nta  of   the   frctiis,  aiid    (3)    ability   to  palpate 

77/ If!  Fill  fit  Heart, — WlK-never  we  vmi  lu*m*  and  eoimfc  t!io  pulsations 
of  the  fa»tal  heart,  the  diagnotiig  of  progntincv  is  assured  beyond  perail ven- 
ture; linfortiinately,  tbis  t?tgn  eiinooi  usually  be  appreciated  until  the 
eighteenth  or  twentieth  week,  tbou^di  Surwey  and  Benoist  ekirn  that  it 
niuy  be  possible  as  early  as  the  twelfth  or  fourteen tii  week. 

The  fcBtal  heart  was  firet  heard  by  Mayor,  of  Geneva,  in  1818,  hnt  was 
reeogniz.ed  iudependenlly  by  Lejiuiieaii  de  Kegaradee  in  1S*^1,  to  whom 
we  are  indebted  fur  must  of  uur  inforrTintiun  npon  tbe  subjeit ;  indeed, 
so  eomplete  is  bis  monograph  thai  subserjiient  investigations  bave  revealed 
but  little  witti  whieh  be  was  not  familiar.  He  made  his  discovery  quite 
accidentally,  while  attempting  to  bear  tbe  sounds  which  he  supj>osed  would 
be  made  by  the  foetus  splaebing  in  tlie  li<|Uor  amnii.  On  auscultating  the 
aUiomen  of  a  pregnant  woman  through  ber  cluibing,  inchuling  tbe  corset^ 
be  heard  a  double  sound,  wbieli  varied  in  frequency  from  143  hi  148  heats 
to  tbe  minute,  and  closely  rcsentbled  tlie  ticking  of  a  wateb  under  a  pillow. 
He  concluded  that  it  could  be  produced  only  by  the  fo?tul  heart,  as  the 
pulse  of  the  mother  did  not  exceed  70.  For  further  details  concerning  tbe 
history  and  earlier  work  upon  the  subject  tlie  reader  is  referred  to  the 
works  of  Kegaradec,  Kennedy,  Depaid,  and  Montgomery. 

The  fo'Ud  hmrt-hmi,  after  tbe  eigtiteentb  or  twentieth  wtn^k  of  preg* 
nancy,  should  be  detected  witbout  dithenlty.  Ordinarily  it  varies  in  fre- 
qnency  from  120  to  140  beats  to  the  minute,  and  is  a  double  sound,  closely 
resembling  the  tick  of  a  watch  under  a  pillow.  In  order  to  hear  it  the 
abdomen  should  be  bared,  or  at  most  covered  by  a  thin  cloth.  In  tbe  earlier 
months  it  is  best  detected  by  means  of  a  stethoscope,  but  at  a  later  period 
the  direct  application  of  the  ear  gives  more  satisfactory  results,  so  that  it 
is  advisable  for  the  student  to  perfect  himself  in  the  latter  method  of  aus- 
cultation. One  should  not  be  content  witli  merely  bearing  tbe  ftetal  heart, 
but  should  always  attempt  to  count  its  rate  and  coiupare  it  with  tliat  of  the 
maternal  pulse. 

In  tlie  early  months  the  heart  should  be  songlit  just  over  the  svTnpbysis 
pubis;  but  in  the  later  months  the  situation  at  which  it  is  best  beard  varies 
according  to  the  position  and  presentation  of  the  fo'tus,  details  concerning 
winch  will  be  given  when  we  consider  the  methods  of  obstetrical  exaufina- 
tion. 

The  rate  of  the  fretal  heart  is  subject  to  considerable  variations,  which 
alTurd  us  a  fairly  reliable  means  of  judging  as  tfi  the  well-being  of  the 
child.  As  a  general  rule,  its  life  slioubl  be  considcretl  in  danger  when  the 
heart-beats  fall  l»elow  ItiO  or  exceed  1"^0,  Frunkeuliauser  stated  that  there 
was  a  marked  difference  in  the  rapidity  of  the  heart-beat  in  tlie  two  sexee, 
iud  believed  that  a  rate  of  VI I  or  less  indicated  a  boy,  and  144  or  luore  a 
irl.  Further  investigation,  however,  has  failed  to  cuufirm  his  conclusions, 
as  the  diagnosis  of  sex  can  be  made  by  this  means  in  only  about  50  per 
cent,  of  the  eases.  Indeed,  there  is  no  method  by  which  the  sex  can  be 
definitely  determined  before  birth,  cjiccept  in  a  few  cases  of  breech  presenta- 
tion, in  which  the  genitalia  can  k^  diHerentiated  by  the  examining  linger. 
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In  women  possessing  very  thin  abdominal  and  uterine  walls  the  im- 
pulse of  the  foetal  heart  may  occasionally  be  appreciated  by  direct  palpa- 
tion, especially  when  the  child  is  lying  in  the  right  raento-iliac  position. 
Such  observations  have  been  reported  by  Fischel,  Duval,  and  others. 

Other  Sounds  Which  May  Be  Heard  on  Auscultation, — In  addition  to 
hearing  and  counting  the  fcetal  heart,  auscultation  of  the  abdomen  in  the 
later  months  of  pregnancy  often  reveals  other  sounds,  the  most  important 
of  wliich  are  the  funic  souflle,  the  uterine  or  placental  souffle,  sounds  due 
to  movements  of  the  foetus,  the  maternal  pulse,  and  the  gurgling  of  gas  in 
the  intestines  of  the  mother. 

The  funic  souffle  is  a  sharp,  whistling  sound,  synchronous  with  the 
fcetal  pulse,  which  can  be  heard  in  about  15  per  cent,  of  all  cases.  It  is 
very  inconstant  in  its  appearance,  as  it  may  be  recognized  distinctly  at  one 
examination  and  be  absent  on  succeeding  occasions.  It  was  first  described 
by  Evory  Kennedy,  who  supposed  that  it  was  due  to  some  interference  with 
the  circulation  of  the  blood  through  the  umbilical  arteries,  and  subsequent 
investigations  have  served  to  confirm  his  conclusions.  Its  mode  of  pro- 
duction may  occasionally  be  demonstrated  in  very  thin  women,  in  whom 
the  umbilical  cord  may  be  palpated  between  the  body  of  the  child  and  the 
uterine  wall,  and  on  making  pressure  upon  it  with  the  stethoscope  a  distinct 
souffle  can  occasionally  be  elicited.  This  is  not,  however,  a  sign  of  very 
great  importance,  although,  when  heard,  it  is  distinctly  characteristic  of 
pregnancy. 

The  uterine  souffle  is  a  soft,  blowing  sound,  synchronous  with  the  ma- 
ternal pulse,  and  is  usually  most  distinctly  heard  upon  auscultating  the 
lower  portion  of  the  uterus.  It  is  due  to  the  passage  of  blood  through 
the  dilated  uterine  vessels.  This  sound  was  first  described  by  Kegaradec, 
who  considered  that  it  was  produced  by  the  circulation  ^f  the  blood  through 
the  placenta.  He  therefore  designated  it  as  the  placental  souffle,  and  be- 
lieved that  it  was  of  value  in  determining  the  situation  of  that  organ. 
Subsequent  investigations,  however,  have  shown  that  such  is  not  the  case, 
and  that  the  sound  originates  as  I  have  indicated.  As  stated  by  Rotter 
and  others,  it  may  occasionally  be  appreciated  by  the  palpating  finger. 
This  sign  is  not  characteristic  of  pregnancy,  as  it  may  be  present  in  any 
condition  in  which  the  blood  supply  to  the  genitalia  becomes  markedly 
increased,  and  accordingly  may  be  heard  in  non-pregnant  women  present- 
ing tumors  of  the  uterus  or  ovaries. 

Certain  movements  of  the  foetus  may  likewise  be  recognized  on  auscul- 
tation. According  to  Alilfeld,  it  is  impossible  to  hear  the  movements  of 
the  extremities,  and  he  considers  that  the  sounds  which  are  usually  so 
interpreted  are  produced  by  spasmodic  contractions  of  the  diaphragm,  and 
are  analogous  to  singultus. 

Not  infrequently  the  maternal  pulse  can  be  distinctly  heard  on  auscul- 
tating the  abdomen,  and  in  some  instances  the  pulsation  of  the  aorta  is 
so  violent  as  to  communicate  a  distinct  throb  to  the  ear.  Occasionally,  in 
neurotic  women,  the  pulse  may  become  so  rapid  during  examination  as  to 
mask  the  foetal  heart  sounds. 

In  addition  to  the  sounds  just  mentioned,  it  is  not  unusual  to  hear 


passage  oi    gases 
intestine?  of  thf*  inotlier. 

Mapping  Out  (he  OuiUnes  of  the  F(E(m.—ln  the  latter  half  of  preg- 
nanpy  it  is  pcmsible  lo  distinguish  the  outlines  of  the  fcetus  by  pulpation 
through  the  ainlontinal  walls,  and  this  becomes  easier  the  ne^ner  tcrru  is 
approached,  Wlien  we  desire  to  map  out  the  fcetus  we  should  go  al^mt 
the  exaininatitm  in  a  ruel:hodieal  niaTiner,  and  follow  the  rule^  for  palpation 
whieh  will  be  given  later. 

A  diagnosis  of  pregnancy  should  not  he  nuide  rrom  tliis  sign  alone, 
unless  one  is  able  to  feel  diptinetly  the  various  portions  of  the  fu'tufl  and 
distinguish  its  head,  breech,  back,  and  extremities*  Subserous  myomata 
occasionally  eimnlatc  the  head  or  small  parts,  or  both,  and  their  presence 
has  occasionally  given  rise  to  serious  diagnostic  errors. 

ilovemenis  of  the  Fwfns.— The  third  positive  sign    of  pregnancy  is 
present  whenever  the  physician  is  able  to  feel  the  spontaneous  movementa 
the  fcptufl. 

After  the  fifth  month  the  ariive  movements  may  be  felt  at  intervals 
on  placing  the  hand  over  the  abdomen.  These  vary  from  a  faint  flutter  in 
the  early  months  to  r|iiite  violent  motions  at  a  later  period,  which  not  in- 
frequently are  visihie  as  well.  Occasionally,  somewhat  similar  sensations 
may  lie  produced  by  contractions  of  the  intestines  or  the  muscles  of  the 
abdominal  walh  though  these  should  not  drceive  an  experienced  observer. 

The  pa,*!f^ivc  moremenfft,  obtained  by  halloltemeni,  consist  in  the  rebound 
of  a  fcetal  extremity  when  displaced  from  its  position  by  the  examining 
finger,  whereby  a  sensation  is  afiForded  similar  to  that  produced  wlicn  a 
sudden  motion  is  given  to  a  piece  of  ice  in  a  glass  of  water,  so  that  at  first 
it  sinks  and  then  slowly  comes  back  to  the  finger-  This  sign  is  available 
from  the  e^irly  part  *of  the  fourtfi  month,  and  may  he  ol>tained  through 
either  the  vagina  or  the  abdominal  walls.  To  obtain  vaginal  ballottement 
the  patient  should  be  on  her  l>ack ;  the  physician  tlien  introduces  two  fingers 
into  the  vagina  and  carries  them  up  to  the  anterior  fornix,  to  which  he 
imparts  a  sudden  motion  with  his  finger-tips,  afterward  retaining  them 
in  the  same  position.  After  a  moment  the  extremity  of  the  child,  which 
occupies  the  lower  segment  of  the  uterus,  usually  the  head,  drops  down 
upon  them  again. 

External  ballottement  can  he  obtained  by  imparting  a  sudden  motion 
to  the  portion  of  the  abdominal  wall  covering  the  uterus;  in  a  few  seconds 
the  rebound  of  one  of  the  extremities  or  of  the  head  of  the  foetus  can  be 
felt.  This  sign,  while  not  ab.solutc!y  positive,  is  of  very  considcralile  value, 
as  it  can  be  simulated  only  by  a  pedun(uhitcd  tumor  swimming  in  ascitic 
fluid.  When  any  one  oT  tlte  three  positive  signs  is  obtained,  the  diagnosis 
of  pregnancy  is  esttihlished  In^ond  rlouht. 

Probable  Signs  of  Prei^ancy. — These  consist  in  fl)  enlargement  of 
the  abdomen:  (2)  cliaugrt^  in  the  shape,  siy'.c  and  consistency  of  the  uterus; 
(3)  changes  in  the  cervix,  ami  (I)  the  detect irm  of  intermittent  contrac- 
tions of  the  uterus. 

Enlargemnii  of  the  AthhinietK — From  the  thinl  month  onwanl  the 
uterus  can  be  felt  through  the  abdominal  walls  as  a  lunior,  which  gradually 
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inc TPasos  in  size  up  hi  the  nid  of  pre^nanrv.  (ienprnlly  speaking,  anv 
enlarg-eiiumt  of  the  abdomen  rliirint::  tb»^  tliiUll»i»aring  period  should  Ik> 
regarded   as   prima  fartf   evidunre   of   the  exish'nee  of   preg^nanry,      I^'igM 


W 


/ 


^"^ 


i  ..-   :  -J.  Fig.  183.  Fig,  184.  Fig.  185. 

Fioft.  182-185. — Sbowing  Relattyb  Abdomtnal  EN'LARrtBMENT  AT  Third,  Sixth,  Nihtk, 

AND  Tbnth  Month  or  Pueonancy. 

182,  183,  184,  and  1H5  give  a  good  idea  of  ihe  cliange^  in  the  shape  of  the 
abdomen  at  the  various  months. 

The  abdoniinal  enlargement  ie  less  pronoiuKed  in  ])r]iinpara'  than 
in  multiparas  for  the  reason  that  in  the  latter  the  abdominal  walls  have 
la«t  a  great  part  of  their  tonicity  and  are  sometimes  so  flaccid  tliat  thoy 
affonl  little  or  no  s^upport  to  the  nterus.  which  t!ien  heconies  markedly 
antefloxed  and  sags  forward  and  di>wiiward.  giving  rise  to  a  peudnlous 
nbilomen,  T\m  difference  is  so  apparent  that  it  is  not  nnnsual  for  women 
in  the  hitter  part  of  a  secontl  prrgnanry  to  siispf*f*t  the  existence  of  Iw^ins 
fftim  thr  inerea^Hi  »m*  of  the  nfenm.  ag  compared  with  thai  noted  in  the 
t>»rr^*>jHau!ing  month  of  the  pn-vicms  prt-gnanev.  It  should  .ilso  he  iiorne 
ill  miml  that  the  abdomen  efinngeh  its  Bhape  materially  aecordiiig  as  the 
mmian  i*  in  tlie  upright  or  horiz^^ntal  position,  being  iniich  less  proMiinent 
wIh*U  rfn*  in  lying  down.     (See  Figs.  Hi)  and  IHO.) 
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Chanrjes  in  Size,  Shape.,  and  ConsiMentij  of  U tpnm.—  X-n  tho  firpt  three 
niorilhs  thrse  are  tfic  tmly  physic«l  si^ns  available,  and  Ihr  exisimre  of  tm 
rnlargnl  uit'ms  ut  anij  time  during  the  rhUdhearing  period  should  he  re- 
garded as  jtremmpiive  evidence  of  pregnancy^  until  such  a  possibilHij  has 
been  conrhtsiveUj  t lirtiinated. 

During  tlie  first  few  weeks  the  increase  in  Fize  is  limited  alnmat  entirely 
to  the  antero-posterior  dinnieter;  but  at  a  little  later  perioil  the  body  of 
the  uterus  becomes  ainiogt  globular  in  shape,  and  at  the  third  month 
attains  the  size  of  an  orange.  Ihirin^  the  first  Iwo  mf>nfhs  the  pregnant 
uterus  still  continues  to  be  entirely  a  pelvic  or^jranj  whereas  during  the 
third  month  it  begins  to 
rise  above  the  pymphysi?. 
At  the  same  time  the  an- 
gle t>etween  the  body  and 
cervix  becomes  market! ly 
accentuated  ^ — ^in  other 
words,  the  pbysiolngiiul 
anteflexion  i?  increused. 

Jlore  characteristic 
than  the  changes  in  shape 
are  thoge  atfccting  its 
consistency.  On  bioian- 
ual  examination  the  uter- 
ine liody  offers  a  doughy 
Of  elastic  sensation,  and 
in  many  instances  be- 
comes so  soft  as  to  be 
hardly  diFtinguis^hahle. 
Dickinson  \m^  pointed 
out  that  thi^e  changes 
can  be  noted  at  a  very 
early  period,  and  states 
that  he  was  able  to  dif- 
ferentiate a  symmetrical 

elastic  area  in  the  IkkIv  of  the  uterus  in  tlie  latter  part  of  i\ic  first  week  of 
pregnancy,  which  he  considered  almost  [(ailtognomonic. 

According  to  R.  von  Braun,  it  would  appear  that  as  early  as  the  first 
week  evidence  of  pregnancy  is  afforded  by  the  appearance  of  a  more  or  less 
longitudinal  furrow  ufion  either  the  anterior  or  posterior  surface  of  the 
uterus.  Its  presence  he  attribntes  to  changes  in  consistence  and  the  altera- 
tion between  contraction  and  rehixation  of  the  pi>rlion  of  the  organ  in  wliich 
the  ovum  is  situated. 

At  abont  the  aixtli  week  uiiotlier  sign  of  very  c  onsiderable  vahu*— the  so- 
calbd  Ilcga/s  sign — k-eoraes  available.  On  eiirefHl  binianiial  rviiniinalion 
with  on»"  liand  npon  the  alxlomen  ami  tw<j  hngirs  of  the  other  Itaird  lo  tlie 
vagina,  the  firm,  bard  cervix  is  felt,  while  abo\e  it  is  the  elastic  body  of  the 
uterus,  and  between  the  two  the  site  of  the  future  lower  uterine  segment  is 
felt  as  a  soft  compressible  area.     OccaBionally  the  change  in  e<in3isteiice 
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in  til  is  lm\ation  is  ?o  marked  that  no  eonncction  betwopn  the  cervix  and 
body  appears  to  exij^t,  and  in  not  a  few  in^tanees  inexperienced  observerfe 
have  mistaken  the  cervix  for  a  small  uterus,  and  the  softened  body  for  a 
tumor  of  the  tubes  or  ovaries. 

This  sic^n,  llrst  fles^crihed  by  Reinl  in  1884,  was  verified  lated  by  Sonn- 
tag  nnd  ottiers.  Its  vjilue  is  now  nniversally  admitted^  and  I  consider 
it  the  most  valuable  si;xn  of  early  pregnancy.  Its  production  probably  de- 
pends upon  the  forcing  of  the  part  of  the  ovum  occupying  the  lower  uterine 
segment  into  the  upper  part  of  the  body  of  tlie  uterus,  so  that  the  empty 
and  softened  lower  uterine  segment  can  then  be  readily  compressed  between 
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the  fingers.  Fig.  187  gives  a  good  idea  of  the  sensation  to  be  obtained  on 
bimanual  examination;  and  Figs.  188  and  189  show  the  condition  of  the 
uterus  which  makes  it  possible.  This  sign  is  not,  however,  absolutely 
characteristic,  as  it  was  dehnitely  present  in  one  of  ray  patients,  in  whom 
an  abilominal  section  for  the  removal  of  an  ovarian  cyst  revealed  a  non- 
pregnant uterus,  whose  walls  were  thickened  and  softened  in  some  un- 
known mannen 

Macdonald  in  VJUH  directed  attention  to  a  modilication  of  Hegar*s 
sign,  wiiich  he  claims  will  make  possible  the  diagnosis  of  pregnancy  during 
the  course  of  the  first  month.     It  is  based  upon  the  exaggerated  flexibility 
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of  the  ri^thuius  of  tlir  ulrnis.  nn<l  t^  munUrsiei,}  hy  tin*  uniisiinl  ens<*  witli 
wliich  the*  fundus  and  ciTvix  tan  iw*  hninglil  lo^i»th*  r  on  v.'tLnn;d  nianiimlii- 
tion. 

Cervix, — ^Beginnin^^  wltli  tlie  i^econd  month  of  pn^^^nanry,  tht;  cervix 
b€*comes  considrrahly  softtned,  and  in  primiparnug  women  tlie  og  extermim 
offerg  to  the  finger  a  sensuMnn  sfirnlur  to  ttmt  obtained  by  prossiTig  upon 
the  more  yielding  lips  instead  of  ilie  harder  cartilage  of  the  nose,  as  at 
other  times.  In  some  cases,  however*  tlifs  sign  does  not  become  available, 
as  in  certain  inflammatory  toiulttifms,  m  well  as  in  en  re  i  noma,  the  cervix 
may  remain  firm  and  liard  throughcmi  the  entire  duration  of  pregonncy. 

Intermittent  Contractions  of  the   Uterus, — From   the   fir^t   wteks   on, 


^B      Wto^  18S.— Tan  Wibka'  pKcaMANT  Utsruh 
H  (Piaaird).     X  >^* 


or   HKGAU'li   SliiN. 


at  intervals  of  from  five  to  ten  minutes,  the  pregnant  uterus  undergoes 
painless  contractions,  which  in  the  early  months  can  be  appreciated  by 
bimanual  examination,  and  later  by  the  band  upon  the  abdoaicn,  when 
the  previously  relaxed  orgiiu  is  felt  to  become  firm  and  hard,  remaining  so 
for  a  few  moments,  and  then  returning  t<»  \iB  original  condition.  Attention 
was  first  called  to  tliia  phenomenon  hy  Braxton  Hicks,  and  the  sign  has 
since  been  known  by  h\H  name.  It  is  not,  however,  infallible,  as  similar 
contractions  are  sometirnea  observed  in  hiematometra,  and  oecaHionally  in 
cases  of  soft  myomata. 

Whenever  one  or  several  of  these  probalile  signs  of  pregnancy  are 
detected  the  evidence  becomes  very  strong.  Nevertheh^ss,  if  there  is  any 
possibility  of  wronging  our  patient  we  are  not  juiirincd  in  milking  a  posi- 
tive assertion,  even  thougli  we  may  feel  morally  i^ine  of  our  diagnosiJ*, 

PresTiinptivc  Signs  of  Pregnancy; — The  presumptive  evidences  of  preg* 
nancy  are  atforde^l  in  great  part  by  subjective  symptoms,  which  may  be 
appreciated  by  the  patient  herself.  These  consist  in  (1)  cessation  of  the 
menses,  (2)  changes  in  the  breasts,  (3)  morning  sickness,  {  \)  quickening, 
(5)  discoloration  of  the  mucous  membranes,  ((])  abnonualiiien  in  pigmen- 
tation, (7)  disturbances  in  urination,  (8)  mental  and  emotional  changes, 
and  (D)  changes  in  the  lilood  nerym. 
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Crssfilion  of  the  Mt  nscs, — Most  imjtortsnit  is  {\\v  uei^s^iitinn  of  iUo  iiivn- 
slrnal  ll«tvv.  In  wonitTj  rxjMisid  la  llu^  possilMlity  rtf  prr;frnm('\\  aiul  whosi' 
jn4*ii4*('6  have  prt'vi»»UHly  Uwu  w^uUiv,  a  ^^mMvn  (*i*8Siilion  it*  a  itiost  t-lmr- 
actrrigtif  g\^i\;  nm\  frcnn  it  alone  the  mnjurily  nf  nuirried  woni(»n  do  Dot 
hesitate  to  i]iii^no8c*  ttieir  condition.  But  in  patientisi  presenting  an  irregu- 
hir  nicvnstnuil  liistory  this  symptom  rhus  not  possess  tlie  sarno  (hagnostio 
value*  a8  we  know  tlmt  eertain  discas^^s  may  give  rise  to  amenorrhiea  of 
many  nmnths^  duration,  in  the  eourse  of  which  eoncepHon  oi'casionally 
occurs. 

Furthermore,  a  sin^'le  menstmal  period  may  he  missed  by  women 
wtio  fi^ar  the  possihilitv  of  preo;nnT]ey,  On  llie  other  luiud,  false  statement**? 
are  often  made^  and  a  ])atient  who  lia^^  nd&sed  one  or  nmre  periods  may 
complain  of  j)rofu8e  uterine  hiBmorrhage,  in  the  hope  of  misleading  the 
pliVvSician  and  inducing  Itiiii  to  iiitrfHliur  a  fiound  or  even  to  euntte  tlie 
uterus,  ami  thrrehy  jjrovoke  an  ahorliim. 

In  not  a  few  instances  menHtniutiou  may  appear  onee  after  the  cum- 
mencemeni  of  pregnancy,  though  the  flow  is  usually  less  profuse  than  at 
other  limes.  In  numy  of  these  cases  it  is  prol»ahle  that  eonceptiou  has 
m'curred  jihortly  l>efore  the  period.  Only  very  rarely,  however,  does  the 
menstrnai  fiow  appear  nn^re  than  once-,  and.  although  its  regular  recur- 
rence is  theoretically  possible  until  the  de<*i<1ua  vera  and  capsularis  fuse 
togetlier,  yet  it  should  always  arouse  suspicion  as  to  the  existence  of  disease 
of  the  endomctrhnuj  carcinonui  ol  the  cervix,  or  some  otlier  pathological 
condition. 

Oue  occasionully  hears  of  vvomeu  wlio  menstojale  itgularly  throughout 
pregnancy,  but  Uie  majority  of  these  acwunts  are  apocryphal,  or  else  the 
condition  is  assoi'iated  with  ulcrine  flisease.  At  the  same  time  it  must  be 
aduiitted  tliat  very  exceptionally  aulhentie  eases  are  observed,  and  in  one 
of  my  patients  the  most  careful  examination  revealed  no  other  source  for 
the  hjemorrhage.  Such  an  occurrence,  however,  should  never  be  taken  for 
granted,  and  all  other  possibilities  must  he  carefully  excluded. 

VhanfjvH  in  the  7/rf'a^7^^— In  the  chapter  upon  the  Physiology  of  Preg- 
nancy reference  has  already  been  made  to  the  changes  which  occur  in  the 
breasts.  (Jenerally  speaking,  in  primiparie  these  are  quite  cbaraeteristic, 
hut  are  of  Ipss  value  in  uioltipara',  since  the  breasts  of  the  latter  not  infre- 
(pjently  contain  a  small  auiount  of  milk  or  eolostrnm  for  mouths,  or  even 
for  years,  following  the  last  labor  Oecasifmally,  chauges  in  the  breasts 
sinn'hir  to  those  produccfl  by  pri-gnancy  nuiy  be  observed  in  w<auen  sufTering 
with  ovarian  or  uti*rine  tumors.  Nor  is  the  possibility  of  their  occurrence 
excluded  in  instances  of  spurious  or  imaginary   pregnancy, 

j\V/w.»ffvi  (7////  Vomliing. — The  estahlishuu^nt  of  pregnancy  is  frequently 
manifi^sted  hy  disturbances  of  the  digestive  system,  more  particularly  mani- 
fested l»y  nausea  and  vouu'ting.  Tliis  ^'morning  sirhiess,"  as  the  name 
imjdies,  usually  comes  on  in  the  earlier  part  of  the  day,  and  passes  otf 
in  a  few  hours,  although  it  occasion  a  fly  persists  longer  or  may  occur  at 
other  times.  It  usually  appt^ars  about  the  end  of  the  first  montlV  and  ilis- 
appears  spcmtaneously  after  six  or  eight  weeks,  although  s(uru^  patients 
sulTer  froin  it  for  a  much  longer  period. 


Tlipre  IB  eonsirloralilr  rlisrvt'imni-v  of  o|iii]inii  as  to  tlio  frniucniy  with 
whicli  these  ^ynjptnin^;  nrv  ohHorvpfk  hiii  my  *  \[irrifnfe  is  Itiat  probahly  oiic- 
half  of  all  pregnant  women  sutler  from  thein  tn  it  grcniter  or  leaser  degree. 
In  many  it.  amouiils  to  nutfiin<^  uhov  tfian  nn  orensiunnl  s'ensation  of  ruiii- 
eea:  others  have  eoiisideraljle  voriiitiug,  wliile  mi  rare  instanees  Die  nausea 
and  vomiting  may  he  so  persisitent  and  eonstant  as  to  interfere  serimisly 
with  nutrition.  Oceasionally,  similnr  gymptoms  rei^iilt  from  nervous aess  nr 
from  t}ie  fear  of  an  illegitimate  pregnancy,  as  well  as  in  certain  eases  of 
pseud  oeyesig. 

Qukkrnint/, — About  tlie  eighteenth  or  twentieth  week  the  woman  be- 
comea  coDM?ioii8  of  slight,  fluttering  movements  in  her  abdomen,  which 
gradually  increase  in  intensity.  These  are  usually  due  to  movements  of 
the  fret  us.  and  their  first  appearance  is  ilesignatcrl  as  'Sjuiekening"  or  the 
perception  of  life.  Occasionally  ftctid  movements  may  he  perceived  as 
earlv  as  the  tenth  week,  wliile  in  rare  instances  thcv  may  not  be  experienced 
M  alh 

This  sign  otTers  only  corrohoralive  evidence  of  pregnancy,  and  is  of 
no  value  unless  confirmed  by  the  hand  of  tlie  pliysieian,  as  in  many  nervous 
women  similar  sensations  are  experienced  in  its  absence, 

Discolorudon  of  the  Mucous  Membrfine  of  Vagina  and  Vuiva. — Fnder 
the  influence  fif  pregnancy  the  margins  of  the  vagiunl  opening  and  the 
lower  portion  of  tfie  anterior  vaginal  wall  frequently  take  on  a  somewhat 
dark  bluish  or  purplish,  congested  a  [» pea  ranee.  Attention  was  first  called 
to  this  condition  hy  *)nct|uemier  and  Kluge,  but  particular  stress  was  laid 
upon  its  signiiieance  liy  Dr.  James  K.  Chadwick,  of  Boston,  so  that  in  this 
country  it  is  known  as  (IttuIwirVs  sifjrt.  Its  presence  supplies  valuable  pre* 
gumptive  evidence,  hyt  is  not  conelusive.  as  it  may  likewise  be  observed 
in  any  condition  leading  to  intense  congestion  of  the  pelvic  organs. 

Pigmentation  of  the  iSkin  and  Ahdominal  Sinw, — These  manifestations, 
which  have  already  been  referred  to  in  the  chapter  upon  the  physiology 
of  pregnancy,  are  usually  observed  in  tliis  condition,  but  are  not  ubs(dutely 
characteristic  of  it,  as  they  are  sometimee  associated  witli  tumors  of  other 
origin. 

Urinary  DisiurhfinrrM, —  In  the  early  weeks  of  ]>regnancy  the  enlarging 
ntenis,  by  exerting  pressure  orj  the  hladder,  causes  a  desire  for  frecjuent 
micturiliim.  This  is  most  marked  in  the  first  few  months,  and  gradually 
pusses  of?  as  the  uterus  ris(»8  up  into  the  abdomen,  to  reappear  when  the 
head  descends  into  the  pelvis  a  few  weeks  before  term. 

Craving.^ — Mental  titid  Eittatiana!  Clitttnje,'^. — Occasionally  the  appetite 
of  the  pregnant  woman  U^comes  very  caprieious,  and  she  may  evince  an 
ahuust  uncont|uerable  desire  for  peculiar  and  sometimes  revolting  articles 
of  food.  I  recall  one  patient  who  subsisted  almost  exclusively  upon  deviled 
crabs  throughout  the  entire  duration  of  pregnancy,  and  another  wlio  could 
retain  nothing  for  the  first  four  montfis  except  broiled  lolister  and  Basses 
ale. 

We  have  already  referred  to  the  mental  and  emotional  changes  which 
sometimes  characterize  pregnamy,  and  occasionally  we  meet  with  women 
who  diagnose  their  conditii^n   iruiioly  from   the  occurrence  of  changes  in 
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their  ovvu  tempomnHiit  with  which  \ho\  havo  bcvoinc  fciniiUtir  in  previous 
prr|;namie8. 

Chnntjf'it  in  the  Blood  Scruftt. —  In  the  pneetling  ehapter  relVrciKe  was 
made  to  climiges  in  the  antitryptie  titer,  and  iu  the  adrenalin  and  cholea- 
terin  content  of  the  maternal  aerum  which  are  said  to  eVmracteriz*^  preg- 
naDcv;  while  Fienx  and  Mauriae  lielieve  that  in  the  early  months  it  also 
contains  an  antilmdy  whose  presence  can  be  revealed  by  the  deviation  of 
coni)ilement  reaetion,  when  ytuintj  ehorionie  villi  are  used  as  antigen.  The 
demon^t ration  of  i;ueh  changes,  however,  is  tc»o  ctrmplicaled  for  ordinary 
clinical  purpostss.  On  the  other  liand,  if  tlie  claims  of  Neumann  and 
Hermann  are  8id>!?ti:ntiated,  we  may  have  at  our  disposal  a  valuable  aid 
to  diagn(»si?!,  whleh  h  attributable  to  an  increase  in  the  amount  <tf  lipoids 
present  in  tlic  servim  in  the  latter  months  of  preirnancy*  This  reaction 
consists  in  adding  a  drop  tif  disrtilled  water  to  a  filtered  alcoholic  extract 
prepared  from  one  cubic  centimeter  of  blood.  The  fluid  becomes  turbid 
if  pregnancy  exists,  while  it  reutains  cl^'ar  and  transparent  in  non-pregnant 
women. 

Synopsia  of  Sig^s  and  Symptoms  of  Pregnancy,^ — For  convenience  of 
refereuee,  we  give  a  !^yni>|jjjij4  nf  tJie  f^ignH  and  symptoms  of  pregnancVt 
dividing  them  into  three  groups,  aceordiug  as  they  oecyr  in  the  first  three 
months,  in  ttie  fourth  and  jiftli  months,  ru*  in  the  last  five  mrmtlis  of 
pregnancy. 

In  the  first  period  the  symptoms  are:  (a)  cessation  of  the  men^^es; 
(fe)  changes  in  the  breasts;  (r)  morning  sickness;  ((/)  urinary  disturb- 
ances. Hie  signs  are:  (1)  enlargement  and  softening  of  tlie  Unly  of  the 
uterus  and  increased  anteflexion;  (2)  changes  in  the  consistency  of  the 
body  of  the  n terns;  (3)  He^^ir's  sign;  (4)  changes  iri  the  cervix;  (5)  Chad- 
wick's  sign;  (0)  the  abdomen  is  not  prominent,  the  navel  is  depressed;  (7) 
auscultation  is  negative. 

Seeond  perind.  Symptoms:  (n)  menses  still  absent;  (h)  more  nnirked 
changes  in  the  breasts;  (r)  disappearance  or  srdigidence  of  gastrie  and  uri- 
nary disturhanees ;  iil)  i|nickening.  Signs:  (1)  the  fundus  is  felt  several 
fingers  above  the  syuiplrysis  at  the  fourlli  nmnth,  and  midway  l>etween 
tlie  symjihysis  and  uirduHcus  at  the  fifth  month;  (*^)  the  cervix  is  soft;  (3) 
ballot tement  is  obtainable;  (  1)  interudttent  uterine  contractions  are  recog- 
nizable; (5)  at  the  very  end  of  the  period  the  foetal  heart  sounds  can  bi* 
distinguished. 

Third  [H'liod,  Symptoms:  (n)  menses  si  ill  absent;  (/;)  changes  in  the 
breasts  more  marked;  (r)  in  the  last  month  frequent  urination  reapjK^ars, 
often  with  neuralgic  pains  in  the  lower  extremities,  Signs:  (1)  pro- 
gressive enlargement  of  the  aluhimen;  {^2)  umhilieus  snujottj  and  later 
protruding:  (,1)  the  fecial  heart  ean  be  lieard;  (4)  the  different  parts  of 
the  cfiild  can  be  palpated;   (r>)    foetal   uiovements  are  perceptible. 

In  the  first  [icriotl  the  diagnosis  is  usually  very  probable,  but  never 
absfjlute;  in  tt^e  seeond,  very  rarely  doubtful,  and  in  the  third  absolute. 

Differential  Diagnosis  of  Pregnancy.— The  prf'gmint  uterus  is  often 
mistaken  for  other  tumors  occupying  the  jjclvic  or  abdominal  cavities, 
and  rt'r  r*'rsti^  though^  as  a  iul»%  the  forni9r  mistake  is  more   frecjuently 


[lade.  The  early  jiericKk  of  pru^^nancv  niay  hv  mnuhiivd  by  L'tilargoment 
of  the  uterus  flue  to  intvrslitiul  or  siilunueoiis  luynrnatu,  t^iireomata. 
hsEniatoiiietra,  and  conditions  reeultin^f  from  inflammatory  disturbaneos^. 
As  a  rule,  the  uterus  under  these  circumstances  is  harder  and  firmer  than 
in  pregnancy,  and  dws  not  present  its  characteristic  elastic  or  boggy  con- 
sietency^  Moreover,  except  in  hjFmatometni,  such  conditions  are  i\ot  at- 
tended !>y  cessation  of  iJie  menses.  If,  however,  there  is  any  poKsibility  of 
a  mistake,  a  delay  of  a  few  weeks  will  usually  clear  up  the  diagnosis. 

The  pregnant  uterus  is  occasionally  mistaken  for  small  ovarian  t>r  tuhal 
tumors,  though  this  error  should  rarely  occur  if  tlie  patient  be  carefully 
examined  bimanually  and  the  pelvic  contents  isolated,  if  necessary  under 
an  anaesthetic.  As  the  tumor  becomes  larger  and  rises  up  into  the  abdomen, 
other  points  become  available  for  diifercntial  diagnosis,  notably  the  inter- 
mittent contractions  of  Braxton  Hicks  and  the  positive  signs  of  pregnancy. 

The  diagnosis  of  pregnanry  in  a  myoniatmis  uterus  often  presents  seri- 
ous ditliculties,  and  for  a  time  may  be  impossible.  But  a  short  delay  will 
show  a  more  rapid  increase  in  the  size  of  the  tumor  than  is  consistent  with 
the  existence  of  an  unci^m plicated  myoma,  and  variations  in  the  consistency 
of  diflTerent  parts  should  also  serve  to  direct  one's  attention  to  the  pregnant 
condition. 

Occasionally,  an  ovarian  cystoma  may  be  complicated  by  pregnancy. 
In  the  early  stages  the  diagnosis,  as  a  rule,  can  be  easily  made,  as  careful 
bimanual  examination  should  enable  one  to  differentiate  between  the  two 
tumors:  but  in  the  later  months  it  may  become  extremely  diflitult  and 
sometimes  impossible,  owing  to  the  increased  distention  of  the  abdomen* 
Furthermore*  if  the  positive  signs  of  pregnancy  cannot  be  elicited,  its 
existence  is  usually  overlooked  and  a  simple  cystoma  diagnosed;  wlu^reas, 
if  the  heart  sounds  are  heard,  the  cystoma  may  escape  recognition  and  the 
excessive  abdominal  enlargement  be  attributed  to  a  hydraninios. 

In  rare  instances  hypertrophy  of  the  supravaginal  portion  of  tlie  cervix 
may  seriously  increast?  the  ditticulties  of  diagnosis,  as  the  enlarged  and 
hard  cervix  may  be  mistaken  for  tlif*  entire  iitiTus,  the  soft  and  phistie 
body  being  either  overlooke<l  or  regarded  as  a  tiinior  of  the  uteri nt'  appen- 
dages. Careful  bimanual  examination  under  anaesthesia  should  do  away 
with  the  possibility  of  tliis  error. 

Irregular  developmr^nt  of  the  pregnant  utenis,  associated  with  a  saccu- 
lation of  its  anteriiu^  or  posterior  wall,  may  seriously  eoinplieate  the  diag- 
nosis, especially  if  the  fcetus  be  dead;  as  even  after  the  most  careful  exam- 
ination the  existence  of  pregnancy  may  rtniain  unrecognized  and  the  sac- 
culation be  nn'staken  for  an  ovarian  cyst.  This  is  especially  apt  to  occur 
when  the  pregnancy  develops  in  the  posterior  wall,  as  in  such  cases  the 
anterior  wall  may  remain  practically  unchanged,  and  when,  under  aniFsthe- 
sia,  one  can  feel  the  fundus  with  both  tubes  extending  from  it,  it  is  almost 
a  pardonable  error  to  conclude  that  the  fluctuant  tumor  lying  posterior  to 
it  is  an  ovarian  cyst. 

Spurious  Pregnancy. — Imaginary  pregnancy,  or  pfiev(Jorye.<h,  is  a  con- 
dition with  which  almost  every  practitioner,  sooner  or  later,  will  meet.     It 
is  usually  observed  in  patients  nearing  tlie  menopnuse.  or  in  young  women 
"^  15 
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who  intensely  desin'  otT^pring-  Such  patients  may  present  nil  tlie  sub- 
jective miiptoms  of  }ire^L^nniK*y,  associrttvtl  with  a  marked  incrfase  in  the 
size  of  the  abdorneii.  which  is  due  eilhei*  to  nn  alinomial  and  ra}>ifl  deposi- 
tion Lif  fat  or  to  t!>c*  exisienee  of  tympaMitcs  und  oirasiutially  uf  ustiten. 
When  it  oeinrs  in  the  earlier  years  of  life  the  menses  tlo  not,  as  a  iide, 
disappear,  but  may  present  eertatn  abnormalities  which  ttie  patient  con- 
siders are  due  to  her  suppo^sed  condition. 

In  many  instances  the  woman  may  ima^nne  tliat  she  detects  ftetal  move- 
ments, which  are  sometimes  so  violent  as-  in  make  her  fearful  ttiat   they 

may  Ue  visible  to  onlookers.  I 
neall  a  patient  wlu)  imagined 
herself  in  the  last  month  of 
prv\4rnancy,  and  who,  while  talk* 
ing  to  me,  exclaimed  at  the  vio- 
lence of  tlie  movements,  but  on 
examination  1  found  tfiat  her 
uterus  waii  no  mud  in  size,  and 
that  her  enhirtjed  ahdouten  was 
due  1m  a  ra}>idly  increasing  de- 
])osi{   of   fat. 

The  supfiosed  ftetal  move- 
ments usually  result  from  con- 
lnieti<ms  of  the  intestines  or 
the  muscles  of  the  abdominal 
wall,  and  occasionally  are  so 
ruarkcd  as  to  deceive  even  [phy- 
sicians. Careful  examination  of 
(lie  [latient  usually  enables  one 
to  arrive  at  a  correct  diatrnosis 
wilhont  ^real  ilillieulty,  as  tho 
Fmall  nterus  can  be  denmu- 
strated  on  bimanual  exauiina* 
tinn,  uuide,  if  necessary,  under 
anoBstliesia.  Tlu^  greatest  ditlicuUy  in  Ibtse  cases  is  to  persuade  the  patient 
as  to  the  correclucss  of  the  diagnosis.  Hicheboi<  jias  (loiutid  out  that  insane 
wonum  frerjuently  suffer  from  the  delusion  Hhat  (hey  are  pregnant,  and 
persi^^t  in  such  a  hrdid'  for  yen rs. 

Distinction  between  First  and  Subsequent  Pregnancies,— (h-easionallv 
it  is  a  ujatter  of  practical  imfjortance  to  decide  wheilier  a  paticut  is  preg- 
nant for  the  limt  time  or  has  previously  borne  ehihlrrn.  Ordinarily  t*hild- 
bearing  leaves  indelible  traces  behind  it,  which  arc  readily  a|iprwiated; 
but  very  excepti(Uially  such  signs  are  lacking,  as  in  a  case  repttrled  by 
Biidin.  (See  Fig.  M.)  Again,  in  very  rare  instances,  all  the  signs  indi- 
cating a  previous  labor  may  follow  the  removal  of  a  large  tumor  through 
the  vagina. 

In  n  pregnant  woman  who  has  never  borne  children  the  abdomen  is 
usually  tense  and  ti nu,  and  the  uterus  is  felt  through  it  only  with  ditli- 
cuUy.    The  characteristic  pinkish  lilu»sii  striae  and  the  distinctive  changes 
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in  the  hreapts  are  readily  obt^ervinl.  Tlie  labia  iiiajora  are  usually  in  close 
upfK)siUon»  llie  frenulum  is  intact,  and  the  hyrfien  lorn  in  j^everal  places. 
The  vagina  is  usually  narrow  and  marked  by  well-developed  rug®.  The 
cervix  is  softened,  but  does  not  Ui^ually  admit  the  tip  of  the  finger  until 
the  very  end  of  prei^nancy ;  aud  liuring  the  last  four  to  six  weeks  of  preg- 
nancy the  presenting  part  is  found  engaged  in  the  superior  strait,  urdess 
some  disproportion  exists. 

Id  roultiparous  women,  on  the  other  hand,  the  abdominal  walls  are 
usually  lax,  flidiby,  and  freijueotly  pendulous,  and  tlie  uterus  is  readily 
palpated  through  tin  in.  In  addition  to  tlic  pinki-^h  stria?  due  to  the  pres- 
ent eontlition,  the  silvery  eieatrices  of  past  pregnancies  may  also  be  noted* 
The  breasts  are  usually  not  as  firni  as  in  the  first  pregnancy,  and  fro 
(|uently  present  striie  sinnlar  to  those  observed  on  the  abdomen.  The  vulva 
is  usually  more  or  less  gaping,  the  frenulum  has  disappeared,  and  the 
hymen  is  rephuerl  by  the  atntnruim  nnfrtijortftes.  The  external  os,  even 
in  the  early  months  of  pregnancy,  usually  sliows  signs  of  laceration,  and 

a  little  later  period  readily  admits  the  tip  of  the  Unger,  wbidi  can  be 
fried  up  to  the  internal  os.  Furthermore,  in  the  majority  of  cases  the 
presenting  part  does  not  engage  in  the  superior  strait  until  the  onset  of 
lal>or. 

Diagnosis  of  the  Life  or  Death  of  the  FtEtus, — Generally  speaking,  the 
fcBtus  should  be  considered  to  be  alive  unle.^s  definite  evidence  to  the  con- 
trary can  be  adduced.  In  the  early  months  of  pregnancy  the  diagnosis  of 
foetal  death  offers  considerable  difficulty,  and  can  be  made  only  aft(»r  re- 
peated examinations  have  dcmun8trated  that  the  uterus  has  remained 
stationary  in  size  for  a  number  of  weeks. 

In  the  later  months  of  prrgnancv,  the  rlisappearanee  of  ftetal  move- 
ments usually  directs  the  attention  of  tlu^  patient  to  this  possibility;  more- 
over, she  may  suffer  from  ill-defined  sensations,  such  as  chilliness,  languor, 
a  sensation  of  weight  in  the  abdomen,  and  perhaps  a  foul  taste  in  the 
mouth-  Careful  investigation  shows  that  the  uterus  does  not  correspond 
in  size  with  the  estimated  tluratiun  uf  pregnaney,  or  even  perliafjs  has 
IjecVnne  smaller  than  previously;  while  at  the  same  time  retrogressive 
changes  have  occurred  in  the  breasts,  which  liave  het^ome  soft  and  flabby. 
The  diagnfisis,  hnwever,  can  he  crjusidcrcd  absolute  only  after  repeated 
exnminatiruis,  when  in  addition  to  \.hv  signs  just  mentjonctl  one  has  failed 
lo  hear  the  falal  }ieart  or  perceive  the  movements  of  the  chihi. 

Positive  information  is  occasitmally  atforch'il  by  [mlpaiing  the  macer- 
ated skull  through  the  partially  dilatecl  cervix;  wht^ncver  one  can  feel  tliat 
lire  hones  of  the  lu^ad  an-^  loost*  and  present  a  sensation  as  if  !hcy  wi-re 
contained  in  a  flabl>v  bag.  the  diagnosis  can  be  maile  at  once  without  hesi- 
tation. 

Duration  of  Freg:nancy* — As  we  have  no  means  of  ascertaining  the 
exact  date  at  which  fertilization  occurs,  it  is  apparent  that  absolutely 
accurate  statements  as  to  the  duration  of  pregnancy  can  nut  be  made. 
Conception  may  occur  at  any  time,  although  tlie  researches  of  Fraenkel 
indicate  that  it  is  most  usual  somewhat  after  tlie  middle  of  the  inter-men- 
strual jjeriod.     That  no  absolute  rule  exists  as  to  the  time  of  ovulation  is 
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shown  by  the  exiiminjitmn  of  ovjirit^s  removrd  at  n[>or!itinti,  as  well  as  by 
the  experience  of  eriibryohigists  that  it  is  not  wnusiial  for  young  ernbrvos, 
which  should  be  of  the  same  age  when  calculated  frotii  the  last  menfitnial 
period,  to  present  marked  variations  in  <levelopnient. 

Usually  labor  eosnes  about  two  hundred  and  eighty  days  (ten  lunar 
months)  after  the  first  day  of  the  last  menstrual  period,  so  that  the  actual 
duration  of  pregnancy  is  tw^o  hundred  and  seventy- five  days^,  or  less.  This 
rule,  however,  is  subject  to  many  exceptions,  as  apparently  well-developed 
children  may  be  horn  as  early  as  the  two  hundred  and  fortieth  and 
as  late  as  tlie  three  hundred  and  twentietli  day  after  the  last  menstrual 
period. 

Every  one  practicing  obstetrics  occasionally  meets  with  cases  in  which 
the  patient  believes  tliat  ^lie  lias  jiassed  a  mouth  beyond  term ;  or,  in  other 
words,  that  the  pregnancy  has  lusted  eleven  lunar  months.  This  belief, 
however,  is  usually  erroneous,  as  in  the  majority  of  such  cases  conception 
did  not  occur  until  just  before  the  first  period  which  was  missed.  Excep- 
tionally, however,  pregnancy  may  last  for  an  abnormally  long  period,  and 
I  recall  a  patient  who  on  two  occasions  did  not  fall  into  labor  until  con- 
siderably over  eleven  months  after  the  last  period.  In  both  instances  the 
children  weighed  over  1'^  pounds,  were  55  centimeters  in  length,  and  pre- 
sented markedly  increased  thoracic  measurements, 

Winckel,  after  carefully  studying  his  material,  states  that  about  one- 
seventh  of  all  cliildreo  weigliing  4.'HH)  grams  or  more  {H^A  pounds)  have 
been  carried  for  three  hundred  and  two  days  or  longer  after  conception,  and 
that  in  very  exceptional  instances  pregnancy  may  last  Oi^  long  as  three  hun- 
dred and  thirty-six  days.  Stareke^  and  Bhiu  and  Cliristofoletti  arrived  at 
similar  conclusions. 

Even  when  we  know  the  date  of  the  coitus  from  wliich  the  pregnancy 
has  resulted^  we  are  in  no  better  position  to  estimate  the  actual  length  of 
pregnancy,  inasnmch  as  Lowenhardt  lias  pointed  out  that  two  women  may 
have  fruitful  coitus  on  the  same  day,  and  yet  the  date  of  their  deliveries 
may  vary  markedly.  Ahlfeld  analyzed  4l*5  cases  in  which  the  date  of  coitus 
was  supiwscd  to  be  known,  and  finrnd  the  average  duration  of  pregnancy 
to  be  2<illl)l  days;  but  individual  cases  in  the  series  varied  from  t^etween 
two  hundred  and  thirty-one  to  three  hundred  and  twenty-nine  days. 

Similar  ditTcrcnces  arc  reported  by  veterinarians,  who  usually  date  the 
beginning  of  pregnancy  from  a  single  coitus.  According  to  Franck-Al- 
brecht-Goring,  the  average  duration  of  pregnancy  in  the  mare  is  three 
hundred  and  sixty-six  days,  but  in  a  large  series  of  cases  individual  varia- 
tions between  three  hundred  and  seven  and  four  hundred  and  twelve  days 
were  noted.  In  the  cow  the  normal  duration  is  placed  at  two  hundred  and 
eighty  days^  with  extremes  of  two  hundred  and  forty  and  three  hundred 
and  eleven  days.  Again,  as  Mme.  Laurie  has  shown,  the  duration  of  preg- 
nancy also  depends  upon  the  extent  to  wlurh  the  patient  cao  spare  her- 
self in  the  last  three  months  of  pregnancy.  This  observer  found  that  it  w^as 
twenty  days  longer  in  1,550  women  who  lived  comfortably  in  a  hospital 
for  several  months  prior  to  delivery  than  in  the  same  nuuiber  of  women 
who  entered  at  the  onset  of  lal>or.    Her  figures,  then,  go  to  show  that  hard 
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in  poorly  nonri.slie*!   women  prtdisposcs  somewhat  to  tlie  premature 

Pending  of  pregnancy. 

In  view  of  thoj^e  facts  we  nuii^t  conclude  that  the  rluration  of  pregnancy 
varies  within  certain  limits,  which  probably  depend  upon  individual  pecu- 

|liaritiesi,  just  as  happens  in  the  case  of  mares  and  cows,  and  that  it  not  in- 
frequently exceeds  two  hundred  and  eighty  days  froni  tlie  last  menstrual 

rperiod,  when  large  children  are  developed,  which  are  fretjueutly  delivered 
only  after  great  difficulty.  Accordingly,  whenever  the  menstrual  history 
of  the  patient  indicates  that  she  has  passed  much  beyond  the  tenth  and 
16  approaching  the  elevcntfi  lunar  month,  ttie  size  of  the  child  should  be 
carefully  determined  and  we  should  consider  the  propriety  of  the  induc- 
tion of  lahor,  if  it  is  found  to  be  larger  than  usnaL 

Estimation  of  the  Probable  Date  of  Confinement,— TJnfortuBately  for 

Lthc  comfort  of  the  patient,  as  well  as  of  the  physician,  we  jiassess  no  reliable 

^means  of  estimating  the  exact  date,  but  are  obliged  to  content  ourselves 
witli  the  method  proposed  by  Naegele,  which  is  baaed  upon  the  belief  that 
labor  occurs  two  hundred  and  eighty  days  from  the  beginning  of  the  last 
menstrua!  period.  The  calculation  is  readily  made  by  adding  seven  days 
the  date  at  which   the  last  menstrual   period   Krst  appeared,  and  then 

^counting  back  three  mootlis.  For  example,  if  the  last  period  began  on 
Januiin'  10th,  we  add  seven  days,  making  January  17,  and  count  back 
three  months,  thus  fixing  upon  October  17th  as  tfie  probable  date  of  confine- 
ment. 

In  a  small  number  of  eases  the  patient  will  be  confined  on  the  precise 
day  estimated,  and  in  the  great  majority  of  eases  within  a  few  days  of 
it ;  hut  occasionally  a  period  of  several  weeks  may  elapse  before  labor  occurs, 

-This  marked  difference  is  probal^ly  doe  to  the   fact  that  in  the  one  case 

'conception  had  occurred  soon  after  tlie  hist  period,  and  in  the  latter  just 
before  the  first  period  which  was  missed.  Accordingly,  the  pliysieian 
ihould  hesitate  to  predict  a  definite  day  for  the  confinement,  and  should 
ilways  allow  a  margin  of  two  to  three  wrecks  in  his  calculations.  I  have 
made  the  interesting  observation  that  in  two-thirds  of  the  young  women 
who  miss  the  first  menstrual  period  after  marriage,  a  fully  developed  child 
is  bom  280  days  from  the  beginning  of  the  last  menstrual  period.  As  this 
is  less  than  nine  calendar  months  after  the  date  of  marriage,  it  would  indi- 
cate that  pregnancy  does  not  always  last  as  long  as  ten  lunar  months. 

Lowenhardt  Jielieved  that  the  duration  of  [ireguancy  waf*  ten  menstrual 
periods,  and  considered  tlie  labor  as  likely  to  occur  when  the  tenth 
period  following  conception  fell  due,  and  Schatz  lias  adduced  con- 
siderable evidence  along  similar  lines.  Accordingly,  in  patients  menstruat- 
ing at  intervals  of  twenty-six  or  thirty  days,  for  example,  the  duratitm  of 
pregnancy  would  be  two  hundred  and  sixty  or  three  hundred  days  respect- 
ively. In  the  long  run,  however,  this  method  of  calculation  does  not  give 
more  accurate  results  than  that  of  Xnegcle. 

Occasionally  the  patient  believes  that  she  can  date  her  [>n\gnanry  from 

"a  single  coitus,  and  prefers  to  esliinate  the  a|iprofichiug  date  of  confinement 
from  that  rather  than  fnnn  tlie  beginning  of  the  last  period.  This  method 
18  subject  to  quite  as  great  an  error  as  if  calculated  from  tlie  latter  date. 


rieneed  at  the  eif,'h- 
toonth  OT  twentieth 
\vf:ek  of  prccrnancy,  Un- 
furtunatoly,  this  a?^- 
siTiiiption  ]g  erroneonsf:, 
as  the  symptom  not  in- 
frefpu^nlly  nceiirs  iit  a 
iinieli  earlier  period, 
anri  soTiictinica  not  tin- 
til  ennsirlerably  later. 

In  not  a  few  in- 
stall ees»  psperially  in 
nurKiii^  women,  con- 
cept ion  may  take  place 
ihirin^i  a  period  of 
ainenorrhcra,  and  the 
patient  18  often  sur- 
prised by  the  enlarge- 
ment of  her  ahdomen  or 
hy  the  perception  of  foe- 
tal rnovenieiits;  wliile 
oeeasionally  the  first  in- 
timation that  she  is 
pregnant  ib,  fjiven  by 
llie  fact  that  her  milk, 
which  hm  previously 
agreed  very  well  with  the  infant,  suddenly  becomes  indigestible.  I'nder 
stich  eircunistanees,  the  usual  methods  of  calculation  are  of  no  value,  and 
we  have  to  depend  u|ion  other  means,  which,  unfortunately,  are  extremely 
unsatisfactory. 

In  such  eases  our  calculations  are  based  npon  the  enlargement  of  the 
abdomen  and  the  height  to  which  the  fundus  of  the  uterus  has  risen. 
Generally  speaking,  we  tind  that  the  fundus  at  the  fourth  month  is  several 
fingers^-breadlhs  above  the  symphysis  public;  at  the  fifth  month  midway 
between  it  and  the  uuil>ilicus;  at  the  sixth  month  at  the  level  of  the 
umbilicus;  at  the  seventli  month  thrw  tingers'-breadths  above  the  umhili- 
eus;  at  tlie  eighth  tuoutli  itn  e<jmd  distance  above  itn  po.sitJon  at  the  seventh 
month;  at  the  iiifitli  nujuth  just  heliw  the  xi|>hoid;  wluMcas  in  tlic  Inst 
ujonth,  particularly  in  |>rim*paroiis  wonun,  it  sinks  dowuwanl  aud  assumes 
almost  the  positron  it  wcupied  at  the  eighth  nmulh. 

This  method,  however,  gives  only  approximate  results,  as  the  position 
of  the  umbilicus  is  subject  to  marked  variations,  while  the  distention  of 
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the  uterus  is  dependent  not  only  irpon  the  size  of  tlie  child,  but  also  upon 
the  quantity  of  amniotic  fluid.  According  to  Spiegelberg,  the  situation 
of  the  umbilicus  varies  from  13  to  28  centimeters  above  the  symphysis,  so 
that  there  may  be  a  diiTerence  of  6  inches  in  its  position.  On  this  account 
it  has  been  thought  preferable  by  some  autliors  to  estimate  the  distance  of 
the  fundus  from  the  symphysis  pubis  with  a  tape  measure,  the  average 
results  obtained  by  Spiegelberg  being  as  follows: 

22d  to  28th  week   24  to  24.5  centimeters. 

28th  week  26.7  '' 

30th      '*  28.4 

32d       "  29.5  to  30  '* 

34th      '*  31  *' 

36th      *'  32  *' 

38th      '*  33.1  *' 

40th      '*  33.7  '' 

These  measurements,  however,  are  subject  to  considerable  variations, 
as  they  are  dependent  not  only  upon  the  size  of  the  fcetus  contained  within 
the  uterus,  but  also  upon  the  degree  of  distention  of  the  abdominal  con- 
tents. Nevertheless,  in  cases  in  which  we  possess  no  other  data,  they 
occasionally  afford  us  information  of  very  considerable  value. 
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CHAPTER 


THE  MANAGEMENT  OF  NORMAL  PREGNANCY 


From   a  biological  point  of  view,  pre^nanry  and   labor   represent  the 

highest  functions  of  the*  female  reproductive  tiystern,  and  a  ftrlon  slinuld 

be   considered   as   normal   processes.      But   wlien    we   recall    the   manifold 

changes  which  occur  in  the  maternal  organism,  it  is  apparent  that  the 

bi»rd(T-line  between  health  and   rhseasc   is   less  distinctly   marked  during 

[gf>^tation  than  at  other  tiiues*,  and  derangements,  so  slight  as  to  be  of  but 

j little  consefjuenee  under  ordinary  cireunif^lauces.  may  readily  give  rise  to 

>  pathological  conditions  which  seriously  threaten  the  life  of  the  mother  or 

the  child,  or  both. 

It  aecoj'dingly  becomes  necessary  to  keep  pregnant  patients  umJer  strict 
enpc^rvision,  and  to  be  cons^tantly  on  tlic  alert  fur  the  appearance  of  un- 
toward syniptouja.     The   services    of   an   obstetrician    should    be    engaged 
,  some  months  before  the  expected  date  of  confioement,  so  that  upon  him 
Idevolves  the  duty  of  advising  the  patient  as  to  her  mode  of  life  during  the 
.intervening  months.     Any  one  who  has  a  moderately  extensive  obstetrical 
practice  can  save  himself  no  little  trouble  by  having  cards  printed,  which 
briefly  outline  what  the  patient  is  expected  to  do^  and  in  which  are  enumer- 
ated the  various  abnormal  symptoms  which  may  occur  and  to  which  the 
'  physician-g  attention  should  be  immediately  called,      I  give  below    (page 
21U)  the  card  which  I  ^\\e  my  patients,  and  in  the  chapter  on  the  couduct 
of  labor  the  one  prepared  for  the  nurse. 

Unless  it  be  found  upon  inquiry  that  the  patient  has  been  leading  an 
ill-ordered  existence,  very  little  change  should  lie  made  in  her  iiiode  of 
living,  and  she  should  be  encouraged  to  go  on  much  as  usual,  care  being 
taken  that  she  receives  the  proper  amount  of  exercise,  amusement,  and 
diversion.  It  is  the  duty  of  the  physician  to  gain  the  conlldence  of  his 
patient  and  encourage  her  to  con^e  to  him  whenever  anything  occurs  to 
worry  her,  instead  of  taking  advice  from  Ikt  wonu'U  friends,  A  woman 
in  her  first  pregnancy  generally  stands  in  need  of  a  certain  amount  of 
reassurance  witlj  regard  to  the  dangers  of  parturition,  and  the  knowledge 
that  she  is  in  the  hands  of  a  cotnpcb'ut  and  careful  physician  will  con- 
tribute largely  tri  Tier  peace  of  uiind  as  well  as  tn  tier  pliysieal  well-being. 
Exercise. — During  normal  pregnancy  tlie  wuman  should  be  encouraged 
to  take  as  much  outdoor  exercise  as  possible,  though  in  individual  cases  it  is 
often  dithcult  to  specify  the  exact  amount — a  safe  rule  being  to  instruct 
her  to  desist  while  still  fteling  that  she  could  do  more  without  tiring  her- 
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Belf.  Exercise  slionld  cont^ist  of  ^valking^  driving  or  moiuring  over  good 
roads,  but  the  ordimiry  sptrrts  slioiild  !nj  inturdictcd,  tlujii^di  sea-bathing 
in  many  instances  is  very  bcnefiriah  When  for  various  reasons  outdoor 
extTcise  cannot  bt-  taki'D,  inassagL'  in  tliu  hands  of  a  j=killtid  persijn  is  lo 
be  recommended,  in  iUo  later  months  long  journeys  should  not  be  under- 
taken nnleas  ahsohiti'ly  necessary*  and  driving  over  rough  roads  should  be 
avoidi'd. 

Diet — ^The  diit  shonhl  be  almndjint  and  notnisbing,  and  ordinarily 
the  patirnt  sliould  be  alh»wed  to  ct^nlinne  Iht  iis)uil  eufitoms,  )mt  nlioubl 
be  warned  to  abstain  from  very  highly  8easi>ned  or  indigestible  artieh's 
of  food.  In  sngttl  degrees  of  pelvic  contraction,  or  in  patients  who  have 
previously  given  birth  io  excessively  heavy  cliiUtren,  a  restricted  diet  may 
be  advisable  during  the  last  two  or  three  months,  as  I  have  already  shown 
that  the  larger  size  of  the  eliildren  in  the  well-to-do  classes  is  in  great  part 
attributable  to  the  life  of  ease  and  the  abundnnee  of  food  enjoyed  by  the 
mothers.  Proeiiowniek  pointed  out,  and  his  experience  has  been  confirmed 
by  lieeb  and  Noel  Taton,  that  a  diet  poor  in  carbohydrates  and  Huids 
exerts  considerable  iniiuenee  in  lessening  the  welglit  of  the  ehild  without 
otherwise  affeeting  it,  and  in  not  a  few  cases  these  precautionary  measures 
may  obviate  a  ditlicult  delivery,  or  even  do  away  witli  the  necessity  for 
the  induction  of  premature  labor-  These  conclusions  stand  in  marked 
contrast  to  those  nsually  held  by  the  laity,  who  erroneously  believe  that 
abstention  from  proteid  food  ia  the  essential  point. 

The  Bowels. — During  pregnaiiey  the  enlarged  nterua  sonu^times  inter- 
feres witli  the  normal  !ntc^tinal  peristalsis,  and  gives  rise  to  more  or  less 
marked  constipation.  I'nder  such  circumstances  care  should  be  taken  that 
the  bowels  are  njoved  daily,  which  is  best  accomplished  by  the  a<hninis- 
tration  of  caseara  sagrada  or  pills  contaiTung  a  loin,  helbulonna,  and  stiTch- 
nine.  The  use  of  active  cathartics  is  inadvisal>Ie,  imless  their  employment 
be  specially  indicated  in  certain  morbid  conditions.  In  some  instances^ 
however,  the  judicious  administration  of  an  occasional  dose  of  calomel  ia 
folio  Weil  by  marked  beneficial  results, 

Clotliing. — The  physician  is  frequently  asked  concerning  tlie  clothing 
which  is  best  adapted  to  the  pregnant  state,  and  especially  wlu^ther  corsets 
should  be  worn  or  not.  Generally  speaking,  the  clothing  sliould  be  lo<»se 
and  so  arranged  as  to  exert  as  little  pressure  upon  the  waist  as  possible; 
and  in  the  later  months  of  pregnancy,  at  least,  the  ordinary  corset  should 
be  replaced  by  a  loosely  fitting  corset- waist  or  by  one  of  the  speeiaily  de- 
signed **maternity"  corsetB.  In  nudliparous  women,  when  the  abdomen 
is  markedly  relaxed  from  previous  childbenring,  tlie  wearing  of  an  abdom- 
inal support  of  elastic  material  or  an  ordinary  Scultetus  bandage  adds 
materially  to  their  c<  mi  fort.  When  varicose  veins  of  the  extremities  are 
present  the  legs  should  he  bandaged  or  encased  in  elastic  stixkings,  and 
when  large  varit^es  exist  about  tlie  vnlva  the  patient  shonld  be  cautioned 
concerning  the  possibility  of  their  rupture. 

Sexual  Intercourse. — In  healthy  persons  sexual  intercourse  in  modera- 
tion usually  does  no  harm,  as  long  as  the  ahdominal  enlargement  is  not 
too  great  to  make  it  inconvenient  for  the  patient.     But  wliero  there  is  a 
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it  should  Ke  strictly  intenlir-fpcl.  Tt  slioiitd  also  be 
pogitivi'ly  forbiiMen  in  the*  last  nionlli  of  prujj:nanoy,  as  1  know  of  at  leai?t 
one  t^ase  in  whieli  a  suvere  [KrtTperai  infretion  has  followed  eoitus  during 
that  fifriod.  In  this  instance  the  patient,  who  Imd  not  iieen  examined 
internnlly,  had  a  seveiv  streptoenoens  infection  in  the  puerperiinn,  and, 
njLion  Pi^arching  for  its  taihse,  it  was  found  Unit  she  linil  liad  sexual  inter- 
course just  before  the  onset  of  the  first  slage  of  lal>«>r. 

Tlie  Breasts,— In  the  last  three  months  of  pregnancy  attf^ntion  should 
be  devoted  to  the  condition  of  tlie  breasts,  and  more  particularly  lu  tlie 
nipples,  as  hy  ajrpropriate  preliminary 
trejitnunt  nursing  may  In*  rendered 
Teasier,  and  the  nccurrrnre  of  fissures 
and  tlie  consccjuent  danger  of  nmm- 
tiiary  infection  in  great  part  prevented. 
For  this  purpose  tlje  patient,  during  the 
last  two  months,  should  liat!ie  her  nip* 
pies  night  and  morning  with  a  lotion 
which  tends  to  make  the  skin  covering 
thcin  more  resistant.  A  saturated  s(du- 
linn  of  borax  or  lioric  acid  io  TiO  per 
cent,  alcohol  will  answer  the  purpose 
very  well.  Wliere  the  nipples  are  small 
it  i&  advisable  to  attempt  to  lengthen  them  by  making  a  few  tractions  upon 
them  night  and  morning;  and  where  they  are  but  slightly  |irominent  good 
results  eometinies  following  the  wearing  of  a  wooden  nipiile  shield  (Fig, 
VJ^)  for  a  few  hours  of  each  day,  which  is  held  in  place  by  adhesive  etrips. 
know  of  no  meausj  bowtiver,  by  which  deeply  retracted  nipples  can  be 
aade  serviceable. 

Urine. -^0 wing  to  the  frecjuency  of  renal  disturbances  and  the  serious 
con&et|Uence8  which  fretpiently  result  from  them,  the  urine  should  be  care- 
fully examined  at  regular  intervals:  once  a  month  for  the  first  seven  months, 
and  at  least  twice  a  month,  and  preferably  every  week,  during  the  hist  three 
months  of  pregnancy^  It  is  advisable  that  the  physician  should  not  only 
arrange  definite  periods  at  which  apec^imens  are  to  be  sent,  but  that  he 
should  himself  make  a  note  of  these  dates,  so  that,  in  case  the  patient  be- 
comes careless  in  the  matter  and  neglects  to  carry  out  bis  directions,  he 
can  remind  her.  Of  course  it  may  be  very  plausibly  argued  that  the 
patient  incurs  the  main  risk  from  such  neglect ;  hut  the  prevention  of  a 
single  death  froni  eelair^])sia  will  amply  repay  the  conscientious  physician 
for  much  self-imposed  labor. 

The  urine  sliould  he  examined  not  only  for  the  presence  of  albumin 
ad  sugar,  but  also  microscopically.  If  albumin  is  detected  in  any  cjuan- 
ity,  or  the  patient  presents  symptoms  indicative  of  toxicmia,  a  twenty- 
four-hour  specimen  slu^uld  be  saved  and  sent  to  a  competent  chemist  for 
the  deterniination  of  the  total  amount  of  nitrogen  and  of  the  nitrogenous 
partition.  Where  this  is  not  feasible,  at  least  tlie  total  amount  of  urea  and 
albumin  should  be  estimated  by  the  physician  by  means  of  the  Dorcmua 
ureometer  and  Esbach's  albuminometer.     (See  Chapter  XX YL) 
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Jo  addition  to  giviu|^  the  patient  tlic  advice  above  inentioDpd,  the 
ph}giciari  sljould  also  imiiiTSs  up^>^  her  Iht^  iinpurtaiR'e  of  infornniig  him  at 
once  in  case  any  of  thr  following  symplonis  be  noted;  a  scanty  How  of 
urine,  persistent  hcadaclie,  disturbances  of  vision,  swelling  of  the  feet  and 
face*  any  logs  of  blood  no  matter  how  slight,  and  persistent  eonstipation. 
In  Uie  majority  of  cas<^s  tlieHe  syraptoms  are  of  se<:*ondary  importance,  hnt 
oceasionally  they  serve  to  wain  ns  of  the  immint^nce  of  some  serious  affeo 
tion  which  may  be  cured  or  alleviated  by  appropriate  treatment, 

PRIN^TED  DIRECTIONS   FOR   PATmNTS   DUinXG   PREGNANCY 

(a)  Take  as  much  outdoor  exercise  as  possible,  but  guard  against  over- 
tiring  yourself. 

(b)  See  that  the  Ixjwels  are  moved  daily. 

(c)  On  the  first  day  of  each  month  send  me  an  8-oz.  bottle  of  mixed 
(night  and  morning)  urine;  and  for  the  two  months  preceding  the  ex- 
pected date  of  confinement  send  it  on  the  first  and  fifteenth  days  of  the 
month.     Be  stire  to  send  your  name  with  the  specimen. 

{d)  From  tlie  sixth  month  onward  battie  the  nipples  night  and  morn- 
ing with  a  solution  prepared  as  follows:  Fill  a  tumbler  w-ith  equal  parts 
of  alcohol  and  water  and  add  to  it  a  tablespoonful  of  borax.  Keep  the 
solution  in  a  bottle  and  aj>ply  it  by  means  of  absorbrnt  cotton. 

{e)  Six  weeks  before  the  expected  date  of  confinement  buy  my  **Con- 
finement  Outfit/"  In  this  is  included  everything  which  wnll  be  needed  by 
the  nurse  and  myself,  except  baby's  clothes.  At  the  same  provide  two 
pieces  of  rubber  sheeting,  %xl  yard,  and  1x2  yards  respectively;  a  be*! 
pan^  two  small  round  agate  basins,  a  2-quart  fountain  syringe  and  15  yards 
of  gauze  and  two  pieces  of  cotton  batting  for  making  bed  pads,  or  4  ready- 
made  sanitary  bed  pads, 

(/)  Send  for  nurse  as  soon  as  labor  pains  commence,  and,  unless  some 
emergency  arises,  let  her  use  her  judgment  in  sending  for  me. 

(g)  Notify  nu^  at  once  if  any  of  the  following  symptoms  be  observed 
at  any  tiine  during  pregnancy: 

1.  Scanty  urine. 

2.  Persistent  headache. 

3.  Disturbance  of  vision. 

4.  Sw^elling  of  feet  or  face. 

5.  Lfoss  of  blood. 

6.  Persistent  constipation, 

7.  And  also  when  you  feel  that  anything  is  not  as  it  should  be, 
(h)   I  shall  call  to  see  you  five  or  six  weeks  before  you  expect  to  be 

fiick  in  order  to  ascertain  your  condition  and  to  give  you  any  desired  advice. 

Preliminary  Examination. — ^Four  to  six  weeks  before  the  expected  date 
of  confiuenient  a  careful  examination  is  indispensahh%  and  to  neglect  in 
this  respect  can  be  attributed  the  deatlis  of  untold  numbers  of  women  and 
children.  Ugiially  this  can  be  made  much  more  conveniently  with  the 
patient  in  her  own  home  and  in  bed  tfian  at  the  physician's  ofUce,     At 
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this  time  the  general  condition  should  be  carefully  noted,  particular 
attention  being  also  paid  to  the  measureinenta  of  the  pelvis,  as  well  as  to 
the  size,  presentation  and  position  of  the  child, 

Unlesfi  the  physician  fully  appreciates  tbe  importance  of  this  examina- 
tion,  and  has  learned  to  look  upon  the  making  of  it  as  a  bounden  duty,  he 
may  gometimes  be  deterred  by  feeling  that  it  is  repugnant  to  the  patient^ 
and  that  she  may  object  to  it  or  even  refuee  it.  My  experience,  however, 
has  always  been  that  a  few  words  of  kindly  exphmation  soon  smooth  away 
all  such  dif!ieulties ;  and  when,  as  happens  fortunately  in  the  vast  majority 
of  cases,  after  the  examination  we  can  reassure  the  woman  as  to  tlic  pros- 
pects of  a  simple  and  safe  delivery,  ^lie  will  feel  amply  repaid  for  any 
inconvenience  to  which  she  may  have  been  subjected.  On  the  other  hand, 
if  any  abnormality  is  present,  it  is  essential  for  the  physician  to  know  of 
its  existence  in  advance,  and,  even  although  he  may  not  always  deem  it 
advisable  to  communicate  his  conclusions  to  the  patient  herself,  he  will 
generally  do  well  to  inform  the  husband  or  some  other  responsible  member 
of  her  family  of  the  existing  condition.  If,  liowever^  it  should  luip]>en 
that,  despite  the  exercise  of  the  greatest  tact  on  the  part  of  the  pliysician, 
and  his  insistence  that  such  an  examination  is  a  necessity  for  her  own 
sake,  the  patient  persists  in  her  refusal,  the  former  has  no  alternative  but 
to  decline  absolutely  to  attend  the  case. 

The  first  point  in  tbe  prelion'miry  examination  is  careful  pelvic  meti- 
surtttion,  and  Dohrn  has  well  gaid  that  the  physician  who  neglects  pelvime- 
try is  comparable  to  one  who  attempts  to  treat  pidmonary  diseases  without 
the  aid  of  auscultation  and  percussion.  In  the  majority  of  instances  the 
usual  ejtternal  measurements,  including  palpation  of  the  pubic  arch,  are 
quite  sufficient,  unless  they  indicate  the  possibility  of  i^ome  pelvic  abnor- 
mality* Generally  speaking,  provided  the  head  is  deeply  engaged,  if  the 
measurements  between  the  iliac  spines  and  crests  bear  an  approxiu!ately 
normal  relation  to  one  another,  internal  pelvimetry  is  not  necessary  unless 
Baudelocque's  diameter  is  18,5  centiniefers  or  less.  But  even  if  the  latter 
diameter  is  normal  the  jielvitji  should  he  measured  internally,  and  if  neces- 
sary under  anaesthesia,  whenever  the  head  docs  not  engage  during  the  last 
month  of  a  first  pregnancy,  or  in  any  patient  in  whom  the  pelvic  outlet  is 
contracted,  or  who  limps  or  presents  signs  of  deformity  of  the  spine  or  legs. 
Failure  to  observe  this  precaution  may  txxasionally  h^ad  to  most  unpleasant 
surprises  at  the  time  of  labor.  If  an  abnornuility  be  detected  at  this 
examination  the  physician  is  both  forewarned  and  forearmed,  and  in 
extreme  eases  he  will  be  prepared  at  the  proper  time  to  suggest  the  induc- 
tion of  premature  labor,  or  to  keep  the  patient  within  reach  of  a  competent 
operator  who  will  be  ready  to  perform  Cjesarean  section  at  the  time  of 
election. 

After  measuring  the  pelvis,  the  abdomen  should  he  carefully  examined, 
the  duration  of  pregnancy  estimated,  and  tlie  existence  of  any  abnormality, 
as  hydramnios  or  twins,  noted:  after  wJiicli  the  size,  position  and  presenta* 
tion  of  the  child  should  he  determined  l)y  cjlfrnal  fmlpniion.  according  lo 
the  rules  which  will  be  given  later.  An  internal  examination  is  necessary 
only  in  those  cases  in  which  palpation  gives  uncertain  or  unsatisfactory 
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results,  or  when  the  head  is  not  engaged  in  primiparous  women.  The 
physician  who  knows  how  to  utilize  all  the  resources  of  external  palpation 
and  manipulation  will  find  that  by  these  means  he  can  usually  not  only 
recognize  normal  and  abnormal  presentations  in  advance,  but  can  also  con- 
vert breech,  transverse,  or  face  presentations  into  those  of  the  vertex. 

When  vagmal  cxplorallon  is  necessary  at  the  preliminary  examination, 
if  undertaken  prior  to  the  end  of  the  ninth  lunar  month,  rigorous  hand 
disinfection  is  not  necessary,  and  the  physician  may  content  himself  with 
the  use  of  a  nail-brush,  soap,  and  hot  water.  In  the  last  month  of  preg- 
nancy, however,  the  hands  should  be  as  carefully  disinfected  as  at  the  time 
of  delivery,  for  we  have  no  means  of  knowing  exactly  when  labor  may 
supervene,  and  our  neglect  may  occasionally  give  rise  to  puerperal  infec- 
tion. 

The  various  abnormalities  occurring  in  the  course  of  pregnancy  will  be 
considered  in  a  separate  chapter. 
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Trrespeetive  ot  tlie  reiation  wineii  it  ni 
in  the  later  months  of  pregnancy  afc^surnes  a  eharaettTii^tic  posture,  wliich 
is  described  as  its  allitude  or  habilm;  and,  as  a  general  iiile,  it  may  be 
Baid  to  frirrn  an  ovoid  mass,  which  rouglilv  eorrcsponde  with  the  shape  of 
the  uterine  cavity.  Thus,  it  is  usually  folded  or  bent  upon  itself  in  such  a 
way  that  the  back  becomes  markedly  convex,  the  head  is  sharply  flexed  so 
that  the  chin  is  almost  in  contact  witli  the  breast,  the  thighs  are  flexed 
over  the  abdomen,  the  legs  are  bent  at  the  knee-joints,  and  the  arches  of 
the  feet  rest  upon  the  anterior  surfaces  ot  the  legs.  The  arms  are  usually 
crossed  over  the  thorax  or  are  paralh^l  to  the  sides,  while  the  umbilical 
cord  lies  in  tiie  space  between  thein  and  the  lower  extrcmitief?. 

This  attitude  is  usually  retained  throughout  prcgnaoc3%  though  it  ia  ^ 
frequently  modified  somewhat  by  the  movements  of  tlie  extremities,  and  ^H 
oct^asionally  the  head  may  beconu*  dcfhctcd,  when  a  totally   different  pos-   ^^ 
ture  is  assumed.     The  charaeterislic  altitndc  results  partly  from  the  mode 
of  growth  of  the  fcetus,  and  partly  from  a  process  of  accommodation  be- 
tween it  and  the  outlines  of  the  uterine  cavity. 

Presentation.— By  this  term  is  understood  the  relation  whicli  the  long 
»  axis  of  the  fa*tus  hears  to  that  of  the  mother*  and  we  aeeordini^iy  distin- 
guish between  longitudinal  and  transverse  presentations.  Ocrasionally  dur- 
ing pregnancy  the  foetal  may  cross  the  maternal  axis  at  an  angle,  and  thus 
give  rise  to  oblique  presentations;  but,  as  these  always  become  longitudinal 
or  transverse  during  the  course  of  labor,  they  are  not  considered  as  distinct 
varieties.  Longitudinal  presentations  are  by  far  the  most  frequent,  oc- 
curring in  from  99  to  00.5  per  cent,  of  all  cases. 

Considerable  confusion  has  resulted  from  eonfoundmg  the  term  presen- 
tation and  presenfinrj  pari.  By  the  latter  we  understand  the  portion  of 
the  fa'tus  whicii  is  felt  through  the  cervix  on  vagina!  exaini nation,  or  winch 
engages  at  the  superior  strait.  Accordingly,  in  longitudinal  presentations 
the  presenting  part  irmy  lie  either  the  hrad  or  the  breech,  and  we  speak  of 
eephalir  or  breach  prcsentadotis  respectively.  U'hen  the  fo'tus  lies  with  its 
lung  axis  transversely,  the  t*houlder  is  the  presenting  part,  and  we  speak 
of  shotildtr  jn**S(  nhitions, 
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Longitudinal  prteejilatirmB  are  broadly  classified  us  nornml,  aod  trans- 
verse as  abnornial,  inaj^mud)  as  with  the  former  the  child  is  usually  deliv- 
ered by  tile  unaided  efTortfi  of  Xattire;  whereas  if  the  latter  persist  it  cannot 
be  kirn  spijiitaoeoiisly,  but  nlwayg  re<|iiire8  tlie  aid  of  tbe  ohjitetrician. 
These  abnornuil  presentations  will  be  considered  in  a  separate  chapter. 


/ 


/ 


Fi^.   193, 


Fig.   194. 


ri^.  105. 


Fig.   IU6. 


Fioa.   193-196. — Showing   Difference  in  Attitude  qf  Fcetus  in    Vertiuc,  Sinciput, 
Brow,  and  Fack  PBEacNTATioNs, 

Cephalic  presentations  are  divided  into  several  groups,  according  to  the 
relation  which  tbe  head  bears  to  tbe  body  of  tbe  clnld.  Usually  the  head 
is  sbarj>ly  flexed,  so  that  the  chin  is  in  contact  with  the  thorax.  Under 
these  circumstances  the  vertex  is  tlie  presenting  }>art — vertex  presentation. 
More  rarely  the  neck  may  be  over-extended ,  so  that  tlie  occiput  and  back 
come  in  contact  and  the  face  is  fell  through  tbe  cervix — fftre  prej^eniaiion. 
Again,  tbe  hciid  may  assume  an  intermediate  position  between  the  extremes 


Fig.  197. 


Fig.  19S. 


Fig.  199, 


Fig,  200, 


Fioa.  1 97-200. ^vShowi NO  DiFFtRBNCE  in  Attitude  of  Fcurtrs  in  Frank  Breech,  Ful.1. 
BiiEtttn,  Foot,  and  Knee  Presentations. 


of  flexion  and  extension*  being  partially  flexed  in  some  cases,  when  the 
large  fontanelle  presents — sincipital  prcsentalion;  or  partially  extended  in 
other  cases,  so  that  tbe  brow  beci>mes  the  presenting  part — brow  presenior' 
Hon.     The  last  two  are  not  nsually  classihed  as  distinct  varieties,  as  they 
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tistially  tran8i*^nt,  and  hocoivio  converted  into  vertex  or  faee  presenta- 
tion? as  labor  progrt^Hf^es. 

When  tlif*  efiild  presents  by  its  pel  vie  extremity,  the  thiglis  may  he 
flexed  and  tlie  legs  extended  over  the  anterior  siirfaee  of  the  hody— frank 
breech  presentaiion;  again*  the  thighs  may  be  flexed  on  the  abdomeo  and 
the  legs  upon  the  thiglis — breech  preitnitation:  or  the  feet  may  be  tlie 
lowest  part — fool  or  footling  prrsentation.  Oeeasionally  one  leg  may  retain 
the  position  which  is  typieal  of  one  of  the  above-mentioned  presentations, 
while  the  other  foot  or  knee  may  present — incomplete  foot  or  knee  prcscnta' 
tion.  As  the  meehanism  of  labor,  however,  is  essentially  the  same  in  all 
modifieatioDS  of  pelvic  presentations,  the  several  varieties  need  not  be 
considered  separately. 

Position. — By  this  tcnn  we  designate  the  relation  of  some  arbitrarily 
chosen  portion  of  the  eliild  to  the  right  ar  left  side  of  the  mother.  Accord- 
ingly, with  each  presentation  we  have  one  or  other  of  two  positions — right 
or  left.  With  us  and  in  France,  the  oeciput,  eh  in,  and  sacrum  are  the  ^ 
determining  points  in  vertex,  face,  and  breeeh  presentations  respectively; 
while  in  Germany  the  objective  point  is  the  ehikrs  back. 

Variety.— Furthermore,  for  the  purpose  of  still  more  accurate  orienta- 
tion, we  take  into  consideration  the  relaticmsliip  of  some  given  portion  of 
the  presenting  part  to  the  anterior,  transverse,  or  posterior  portion  of  the 
mothers  pelvis.  Thus,  as  there  are  two  positions,  there  will  be  in  all  six 
varieties  for  each  presentation.  But  as  the  transverse  varieties  are  not 
persistent,  and  usually  rej>resent  only  a  phase  in  tlie  meehanieot  of  labor, 
they  need  not  be  taken  into  account. 

Nomenclature. — Unfortunately,  a  universal  nomenclature  for  designat- 
ing the  various  presentations  and  pjsitioos  has  not  as  yet  been  agreed 
upon,  and  the  uit^tliods  employed  vary  in  ilitTerent  countries  and  even  in 
different  parts  of  the  same  country,  though  of  late  tliere  lias  arisen  a  greater 
tendency  toward  unifomiity. 

In  the  earlier  works  upon  obstetrics,  as  in  Koesslin's  Roscngarten 
(1513),  it  was  believed  that  the  child  n)ight  nssnuie  any  imaginable  posi- 
tion in  utero,  and  the  uinuljer  of  presentations  an<l  positions  was  limited 
only  by  the  ingennity  of  the  writer.  More  accurate  observation  gradually 
did  away  with  the  fanciful  forms,  but  even  as  late  as  ITTf)  Bandelocque 
distinguished  t>4  different  presentations,  ^Ime.  La  Chapel le  (18'^ I)  ma- 
terially simplified  the  subject,  and  the  elns^i  Ilea  tion  which  she  suggested 
differs  but  little  from  that  employed  in  France  to-day,  which  lias  been  best 
described  by  Farabeuf  and  Varnier. 

According  to  the  French  Tiiethod,  vertex,  face,  and  breech  presentations 
are  designated  as  oceipitn-iliac  (0.  I.),  mento-iliac  (M.  L),  and  saero-iliae 
(S.  I.)-  ^^  tJit-  International  Medienl  Congress  which  met  in  Washington 
in  1887  an  attempt  was  made  to  secure  greater  uniformity  in  nomencla* 
tiire»  when  it  was  suggested  that  the  denomination  ^lliac"  be  omitted  and 
the  various  presentations  designated  as  occipital,  mental,  and  sacral  re- 
spectively. The  suggestion  was  quite  generally  adopted  in  this  eountiy, 
and  Bar  in  1003  advocated  its  universal  adoption. 

As  the  presenting  part  in  any  presentation  may  be  either  in  the  left  or 
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ight  position,  w»^  liave  loft  and  riglit  occipital,  li^ft  anil  right  mental,  and 

^left  and  njxht  gacral  presentations,  which  in  an  abbreviated  form  may  be 

written  I^.  0.  and  U,  0.,  L.  M.  and  R.  M.,  L.  8.  and  R,  S,    Aj^ain,  as  the 

.presenting  part   in  each  of  the  two  positions  may  be  directed  anteriorly, 

pirausversely,  or  posteriorly,  we  may  havQ  six  varieties  of  each  presentation, 

tfiough  the  transverse  modifieationB  are  frequently  omitted.    Thus,  we  have 

the  elassilieation  given  on  the  opposite  page. 

In  Germany  considerable  confusion  exists,  as  the  various  authorities 
Btill  employ  dKTerent  classificationi?.  Thus  Schroodcr^  Olshausen  and  Veit 
Jo  not  dtstinguisli  variety  at  all,  and  designate  the  position  according  to 
the  situiition  of  the  back  of  the  child,  speaking  of  first  and  second  posi- 
tions according  as  the  back  is  directed  to  the  left  or  right  side  of  the  mother 
I  respectively,  Aldfeld,  Dodcrh^in,  and  others  employ  a  different  nomen- 
[clature,  and  designate  our  L.  0.  A.,  R.  0.  A.,  R.  0.  P.,  and  L.  0.  P.  as 
first,  second,  third,  and  fourth  positions  respectively.  The  exhaustive 
articles  of  Miiller  and  8chatz  deal  fully  with  this  subject. 

The  nomenclature  which  we  have  adopted  jirescnts  many  advantages 
over  t)ie  German,  as  it  is  based  upon  the  relation  of  t!ie  presenting  part  to 
the  maternal  pelvis,  and  enables  us  to  describe  with  accuracy  the  situation 
of  the  fnrmer  at  any  period  of  labor. 

Frequency  of  the  Various  Presentations  and  Positions. — According     to 

iie  statistics  collected  by  Schroeder.  based  upon  several  hundred  thousand 

rcases,  tlu*  vertex  presents  in  r»5  per  cent.,  tlie  face  in  0.0  per  cent.,  and  the 

breech  m  3.11  per  cent.,  transverse  presentations  mx^iirring  in  only  0.56 

I  jp^r  cent,  of  all  cases.     Markoe,  in  fifty-one  thousan<}  deliveries  mcurring 

in  the  Xew  York  T*ying-iii  Hosfjital,  noted  n4.t.\  O.tS,  :\.d,  and  U.O  percent., 

respectively.     The  former  figures  a[i|)ly  to  all  periods  of  pregnancy.     But 

*when   full  term  alone  is  considered  the  predouiinance  of  vertex  j^resenta* 

titms  becomes  stil!  more  markf:d,  constituting  91}  to  !)7  per  cent,  of  all  c^ses; 

wliile  breech  presentations  liecomc  less  frequent,  and  occur  only  once  in 

02,  as  compared  with  once  in  30  labors. 

It  is  usually  stated  that  about  70  per  cent,  of  all  vertex  presentations 
occur  in  the  left,  and  only  30  per  cent,  in  the  riglit  position,  and  Scliatz 
has  shown  that  the  fonoer  becomes  more  and  the  latter  less  frei|uent  I  lie 
nearer  pregnancy  a  pp  run  dies  term,  Naegele  first  pointed  out  that  tlie 
vertejc  was  usually  directed  anteriorly  in  left,  and  posteriorly  in  riglit  posi- 
tions; so  that  the  presenting  part  is  usually  found  at  one  or  other  ex- 
tremity of  the  right  ohlirpte  diameter  of  the  pelvis,  owing  to  the  fact  that 
the  left  oblique  diameter  i^  materially  encroached  u|>on  at  its  posterior 
extremity  by  the  rect^un. 

Eeasons  for  the  PredomiEance  of  Head  Presentations. — TTippocrates 
rec^ognized  the  ovei^- helming  frequency  of  head  pn*sentations  at  the  end 
of  jiregnaney.  hut  belit^ved  that  the  cliihl  pre8i*iited  by  the  breech  up  te 
the  seventh  month,  when  it  hudileniy  turnetl  and  jiresented  by  the  liead, 
the  proci^s  l*erng  often  e\[)ressed  by  the  French  term  vnllndc. 

As  a  result  of  the  more  frecpient  examination  of  pregnant  women,  the 
error  of  the  Hippocratic  leaeliings  was  gradually  demonstrated,  so  that 
from  the  time  of  Smellie  and  Baudeloeque  it  was  generally  believed  that 
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head  prrj^t-n  hit  inns  priMlriniinatL'd  througlioiit  all  periode  of  pregnancy,  but 
became  morn  frequent  in  tlie  later  rnoiUlia.  For  many  years  it  was  taught 
that  the  present  at  ion  remained  ccmstaiit  throughout  pregniiney,  and  it  was 
not  until  1801  that  lleeker  and  others  clemonst rated  that  It  was  not  un- 
usual for  changes  of  position  to  occur  even  in  the  later  months*  Now  it 
IB  universally  admitted  that  the  presentation  does  not  heconie  definiteh'" 
estaidished  until  tlie  jiresenting  part  enters  the  pelvic  canal,  although  it 
becomes  nu)re  and  more  stable  tlie  nearer  full  term  h  approached. 

Tlic  theories  put  forward  to  account  for  the  prevalence  of  head  presenta- 
tions are  divided  into  two  groups,  the  one  being  ba&ed  upon  gravitation, 
the  other  sujipoeing  a  process  of  accommodation  Ijctween  the  fcetus  and  the 
uterine  cavity. 

The  graviiatiou  ihmnj  was  especially  advocated  by  Matthews  Duncan 
and  G.  Vcit,  both  of  whom  showed  that  a  foetus  recently  dead,  when  placed 
in  a  Tessel  containing  a  eolution  of  salt  having  aljout  the  same  specific 
gravity  as  itself  (L05i)-L05*V),  floated  with  its  head  and  right  side  down- 
ward. This  result  they  attributed  to  the  greater  specific  gravity  of  the 
head,  together  with  the  presence  of  the  liver  on  the  right  side.  Vcit  also 
sliowed  that  head  presentations  increase  in  frequency  with  the  advance  of 
pregnancy,  but  that  breech  prctfintations  were  noted  much  more  frequently 
when  the  child  was  dead.  This  he  attributed  to  the  fact  that  the  B|)ecilic 
gravity  of  the  head  became  diminished  after  death. 

Furthermore,  it  was  pointed  out  that  since  the  axis  of  the  uterus*  with 
the  woman  in  the  upright  position,  forms  an  angle  of  about  35  degrees 
with  tJie  horizon,  provided  the  experiments  of  Duncan  and  Veit  lield  good, 
the  head  would  necessarily  sink  down  wan!,  and  the  convex  back  of  the 
fcetus  would  adaj>t  itself  to  the  concave  anterior  wall  of  the  uterus;  then, 
since  the  left  nuirgin  of  the  latter  would  usually  be  directed  somewhat 
forward,  ttie  fretiucncy  of  the  left  anterior  presentations  could  be  readily 
explaioed.  ^ 

In  liXiO  doubt  was  cast  upon  the  conclusions  of  Duncan  and  Veit  by 
Schatz,  who  maintains  tliat,  although  their  results  were  jR'rfectly  correct 
wlien  experimenting  with  a  medium  of  the  same  specilic  gravity  as  the 
fa?tys,  it  has  y^i  to  be  demonstrated  that  they  hold  good  for  the  amniotic 
fluid,  which,  it  must  be  remembered,  possesses  a  specific  gravity  of  betwxTU 
1,00S  and  1,000,  or  consideralily  less  than  tliat  of  the  ftetus.  Schatz  bub- 
jK'nded  ^\  rtrently  dead  fad  us  by  the  head  and  breech  from  the  pans  of  a 
bahmce  in  a  sokition  of  salt  of  the  same  speeitic  gravity  as  the  amniotic 
fluid,  and  found  that  the  breech  had  a  greater  tendency  to  sink  down 
than  the  head;  but,  as  the  siiecifie  gravity  of  the  fluid  was  gradually  in- 
creased, the  breach  slowly  rose  until  the  long  axis  of  the  child  became 
horizontal  and,  as  a  density  of  1.050  was  approached,  the  head  sank  down 
as  in  Duncans  experiment.  He  therefore  concluded  that  gravity  alone 
does  not  account  for  the  production  of  head  presentations;  for,  if  it  were 
the  most  important  factor  concerned,  breecli  presentations  would  pre* 
dominate  at  the  end  of  pregnancy.  As  this  is  not  tlie  rase,  some  other 
intluence  must  he  invoked  to  exjdain  tlie  prevalence  of  the  former. 
Seitz  repeated  this  work,  and  upon  determining  tlie  sfjwilic  gravity  of  the 
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ihearl  and  boflv  of  tlie  frrtiig,  fit^poratt'ly,  foiiiir]  that  the  former  was  rela* 
lively  lighter  than  the  latter  in  the  first  ei;,^lit  months,  l>ut  heavier  in  the 
last  two  iiiuDths  of  prcananey.     ('oot4er|iientlv,  he  eondiided  that  gravity 

I  could  only  aeeonnt  for  the  [irtMloniinaBee  of  liead  prej^entation  in  the  lat- 
ter period.  Furlhennore,  as  he  found  that  tlie  speeilie  gravity  was  identteal 
whether  the  foetus  were  macerated  or  normal,  and  yet  hreech  preeentations 
were  noted  much  more  fre<piently  in  the  forriuT  condition,  he  held  tfiat 

pfiome  other  factor  millet  hv  eoneerned. 

This  18  supplied  by  the  tht'ort/  of  accommoddiion,  advanced  hy  Duhois, 
SimpBon,  and  Scanzoni,  according  to  which  cephalic  presentations  are 
brought  about  hy  a  proeet^i*  of  accommodation  hetwcen  the  ftetal  ovoid  and 

.the  interior  of  the  uterine  cavity,  the  shape  of  the  latter  lieint,'  Buch  that  the 
fcetus  is  most  comfortable  and  fits  it  more  accurately  when  prc^^enting"  by 
the  head.  They  held,  therefore,  that  as  soon  as  the  foetus  came  to  occupy 
any  other  position  its  cutaneous  surface  hceame  irritated,  whence  resulted 
reflex  movements  of  the  extremities,  giving  rise  in  turn  to  uterine  con- 
tractions, which  tended  to  restore  the  head  iirescntation.  Finard  is  an 
enthusiastic  advocate  of  tliis  theory. 

Schatz  in  1904  clearly  showed  that  there  was  a  general  tendency  for 
the  back  of  the  child  to  lie  anteriorly,  whicli  increased  under  the  influence 
of  gravity.  Tliis  he  demonstrated  by  fimling  that  the  anterior  varieties  of 
vertex  presentations  occurred  more  frequently  in  the  evening  tlum  in  the 
morning,  in  a  series  of  women  whom  he  examined  in  the  morning  before 
arising,  and  again  in  the  evening  after  they  had  been  about  all  dny. 

The  frequeney  of  abnormal  presentations  in  the  early  months  of  preg- 
Bancy,  and  in  all  conditions  in  which  the  uterus  is  abnormally  distended 
by  an  excels  of  amniotic  fluid,  tends  to  substantiate  the  accommodation  the- 
or>';  for  in  such  eases  the  body  of  the  child  does  not  come  in  contact  with 
the  uterine  walls,  and  accordingly  the  conditions  necessary  for  the  produc- 
tion of  the  reflex  movements,  which  give  rise  to  accommodation,  are  entirely 

Hseking,  and  gravity  alone  comes  into  play. 

An  exhaustive  consideration  of  the  varions  older  theories  can  be  found 
in  the  excellent  monograph  of  Cohnstein  published  in  1868. 
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The  diagnostic  methods  at  our  disposal  are  fourfold:  abdominal  palpa- 
tion, vaginal  tuucli,  combined  examination,  and  auscultation. 

Obstetrical  Palpation.— Under  ordinary  circumstances  external  or  ab- 
dominal palpation  is  the  most  reliable  and  valuable,  and  T  should  unhesi- 
tatingly choose  it  were  1  restricted  to  the  employment  of  a  single  method 
of  examination.  In  trained  iumds  it  enables  one  to  make  a  satisfactory 
diagnosis  without  danger  of  infection  and  with  the  least  possible  discom- 
fort to  the  patient,  and  it  is  not  going  too  far  to  say  that  its  popularization 
forms  one  of  the  greatest  advances  in  modern  obstetrics,  lender  tliese  cir- 
cumstances it  behooves  the  student   to  become  thoroughly   familiar  with 
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the  propter  ttebniquc,  and  to  avail  liiniself  of  every  opporttinity  to  becoine 
profic*iPTJi  In  tlu'  viirious  mniji[urIalious. 

Aliln»u;^h  crude  forius  of  ididoiinnid  pulinitinn  luid  im  doubt  boi'ti  praoi 
ticed  from  the  earliu.sl  tiutiijuily,  just  as  Ihuy  are  Alili  employed  by  many- 
of  the  aboriginal  peoples,  its  adnmtages  were  first  pointed  out  by  RoeJcrer. 
Wigand»  ami  Hold,  us  late  as  tlir  latter  pari  of  the  seventeenth  and  tlie 
enrly  jnirt  of  the  eighteentli  eentury.  Its  jjraetiea!  inipm'tanee,  however. 
was  not  generally  recognized  until  1S7S,  when  Phuird  juiblisheil  his  work 
npon  the  snbjeet,  after  wliieh  the  method  became  popularized  in  France, 
but  wm  not  eiufihtyed  ^systematically  in  (icrmany  and  tliis  country  until 
('rede  nmf  Lc«ijiold  liad  repeatedly  urged  its  value. 

Jn  onler  t<»  ntilnin  satisJactury  nsulli*.  the  examination  slionld  Im?  made 
syste!natically  by  following  the  four  manoeuvres  enggeeted  by  Leoj)oJd* 
The  patient  shoutd  be  on  a  hard  bod  or  sofa,  with  the  abdonjen  bareil,  or 
at  most  covered  with  a  tliin  chcnHse.  During  the  first  three  uianLcnvret^ 
the  examiner  stands  at  the  side  of  the  bed  which  is  most  convenient  to  him, 
and  faces  the  patient,  but  reverses  his  possiljoo  and  faces  her  feet  for  the 
last  nianu?uvre.    (See  Plates  X,  XL  XII,  and  XITI.) 

First  Mana'uvre. — After  aseertainiog  the  niithDes  of  the  uterus,  the 
fundus  is  gently  palpolcd  with  tlie  tips  of  the  lingers  of  the  two  hands, 
and  the  fietal  pole  occupying  it  differentiated,  the  breech  giving  the  scusa- 
tion  of  a  large,  irregularly  shaped,  nodular  body,  and  the  head  that  of  a 
hard,  round  object,  wiiich  is  freely  nmvable  and  balluttublc. 

Second  Mtttuvuvre. — ^Having  determined   which   |Kde  of  the  ftetus  lies 
at  the  fundus,  the  examiner  places  the  palmar  stirt'ace  of  his  hands  on 
either  side  of  the  abdomen  and  makes  gentle  but  dcc^p  pressure.     On  one 
side  he  feels  a  hard  resistant  plane — the  back — and  on  the  other  miineroiis 
nmlulat ions— the  small  parts.     In  women  with  thin  alidominal   walls  the 
legs  nnd  arms  can  reaflily  be  dilfcrcntiated,  hut  in  fat  persons  only  irregu- 
lar nodidations  can  be  felt.     In  tlte  latter  caj^e,  or  when   a  considerable 
quantity  of  amniotic  fluid  is  present,  the  appreciation  of  the  back  can  be 
facilitated  by  making  deep  pressure  with  one  hand  while  pal |)a ting  with 
Ibt  other.     After  detenuining  npon  which  side  the  l)ack  is  situated,  w^e 
ftest  note  whether  it   is  directed   anteriorly,   transversely,   or  posteriorly, 
tail  thereby  arrive  at  the  position  and  variety  of  the  presentation. 

TiiVJ  Mamtnvre, — The  examiner  grasps  the  lower  fwrtion  of  the  ab- 
jiiftt  above  the  symidiysis  imbis,  between  tlie  thund>  and   lingers  of 
WihI,  and  tries  to  decide  what   is   bflwecn  tin  uk     If  the  presenting 
fMlknat  engaged,  u  rrvovablo  body  will  be  felt,  whieli  is  usually  the  head. 
TL-  "^        i:ition  betwetn  it  and  the  breech  is  made  as  at  the  fundus, 
k  iiisf  appreciated  as  a  hard,  round,  ballottahle  body.      If  the 

It  be  not  engaged,  this  practically  com|)letes  the  examination, 
now  the  situation  of  the  head,  breech,  back,  and  extremities, 
viiaaiua  i»  to  deterraine  the  attitude  of  the  head.     If  careful 
at  the  greatest  eeplialic  prominence  is  on  the  same  side 
'  we  know  that  the  head  is  flexed  and  that  tlie  vertex  is 

,i:  but  when   the  rpverse  is  llie  case  we  know  that  the 
'  -/trad U^at  ^^'♦^  '^''^'^  ''  1^^^^  presentation.    On  the  other  hand. 
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if  the  pre^entfn^  part  be  engaged*  thi&  maiiannTe  simply  *ihows  tlmt  the 
lower  pole  of  the  f<ptli«i  is  fixed  in  the  pelvis,  and  the  detail 2=  cnneiTning 
it  are  aBcertained  as  follows: 

Fourth  Mamtuere^^'Ylw  examiner  faces  the  paiient's  fei't,  and  with 
the  tips  of  the  first  three  fingers  of  each  hand  makes  deep  prt^sure  in  tlie 
direc*tion  uf  the  axis  of  the  superior  etrait.  If  the  head  presents,  he  linds 
tiiat  one  hand  h  arrested  i^ooner  than  the  other  by  a  rounfl  body — the 
eephalie  prommnner:  while  the  otiier  liand  degeendB  deeper  into  the  pelvis. 
In  vertex  prfsentaiionF  the  promineoee  is  on  tiu*  same  f^ide  as  the  smalt 
parts,  and  in  face  presentations  on  thf  sujiie  side  as  the  hack.  Again,  the 
degree  of  ease  with  which  the  prominence  is  felt  indicates  the  extent  to 
which  descent  has  occurred.  In  many  instances,  when  the  head  has  de- 
scended into  the  pelvis,  the  anterior  shoidder  of  the  cliild  can  he  readily 
ditferentiated  by  tlie  third  mameiivre.  In  breech  |>resentatiuns  the  informa- 
tion obtained  from  this  nianceuvre  is  not  so  definite  as  in  head  presenta- 
tions. 

This  method  of  examination  is  available  througlioiit  the  later  months 
of  pregnancy,  and  in  the  intervals  between  the  pains  at  the  time  of  labor. 
By  its  use  we  can  not  only  determine  the  ]>reaentation  and  position  of  the 
child,  but  also  obtain  important  information  as  to  the  extent  to  which 
the  presenting  part  lias  descended  into  the  pelvis.  At  the  same  time  the 
size  of  the  child  can  be  roughly  estimated,  and  the  second  fcetus  mapped 
out  in  twin  pregnancy. 

During  uterine  contractions,  on  carefully  palpating  in  the  region  of 
the  internal  abdominal  ring,  one  can  often  distinguish  a  rounded  cord  on 
either  side — the  round  ligaments — from  which  important  information  may 
be  obtained.  In  the  first  place,  the  intensity  of  their  contraction  gives 
gome  ide^i  of  the  manner  in  which  the  uterus  is  acting;  and  secondly,  by 
noting  their  course,  as  pointed  out  by  Palm  and  Leopold,  we  are  enabled 
to  diagnose  the  situation  of  the  placenta  in  ationt  88  per  cent,  of  all  caseff. 
When  the  round  ligaments  are  found  converging  toward  the  fundus  of  the 
uteniSj  the  placenta  is  ustially  situated  upon  the  posterior  wall,  whereas 
it  is  upon  the  anterior  wall  wht^n  they  are  parallel  or  diverging. 

During  ialwr,  palpation  also  gives  us  valuable  information  concerning 
the  lower  nU-nne  segment:  when  there  exists  some  obstruction  to  the  pas- 
sage of  the  child,  the  conirafiion  ring  may  he  felt  as  a  transverse  or  oblique 
ridge  extending  across  the  lower  portion  of  the  nteriis.  Moreover,  in  nor- 
mal eases,  we  can  differentiate  by  palpation  between  the  contracting  body 
of  the  uterus  and  the  passivo  lower  uterine  segment:  for  during  a  pain  the 
former  prt^ents  a  firm,  hard  sensation,  while  the  latter  apijears  elastic  and 
almost  fluctuant. 

Vaginal  Examination. — ^ During  pregnancy  the  results  arrived  at  by 
vaginal  examination,  concerning  the  presentation  and  position  of  the  child, 
are  necessarily  somevvliat  iocondusive,  as  one  is  obliged  to  palpate  the 
presenting  part  through  the  lower  uterine  segment.  During  labor,  on  the 
other  hand,  after  more  or  less  complete  dilatation  of  the  cervix,  important 
infonuation  may  he  obtained.  In  vertex  presentations  the  position  and 
variety  are  determined  by  the  differentiation  of  t!ie  various  sutures  and 
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fontaiielle? ;  in  face  presentations,  by  the  diiTerentiation  of  the  various 
portion*?  of  the  face;  and  in  breech  presentations,  by  the  palpation  of  the 
saeruni  and  ischial  tnberosities. 

Under  the  most  favorable  cireum stances  tlie  infonnation  to  be  derived 
from  va^'inal  touch  alone  is  not  nion^  accurate  tlmn  thiit  obtained  by  ab--' 
doniinal  palpation,  and  in  vertex  presentations  the  fontanelles  are  not 
infrcquenlly  mistaken  for  one  another;  and  occasionally  face  and  breeeh 
presentations  if?eape  ditferentiation*  Moreover,  in  tlie  latter  part  of  labor, 
after  iht^  formation  of  a  fluid  lumor  Ijeneath  tlic  ekin  covering  the  pn^tnent- 
ing  part —the  arput  s^ft^^redrfneiim — detection  of  tlie  various  diagnostic 
points  often  becomes  impossible. 

A  much  more  eerious  objection,  however,  is  the  danger  of  puerperal 
infection,  no  matter  how  carefully  the  obstetrician  may  have  attempted  to 
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Examination. 


disinft^t  his  hands;  for  it  is  now  generally  admitted  that  absolute  hand 
disinfection  cannot  Iw  etfected,  and,  even  granting  that  the  use  of  rubber 
:  gloves  overcomes  this  difticutty,  the  gloved  fingers  may  still  carry  up 
into  the  vagina  pathogenic  microorganisms  from  the  margins  of  the  vulva, 
and  thus  give  rise  to  infection.  Moreover,  vaginal  examination  necessi- 
tates exposure  of  the  patient,  and  subjects  her  to  more  or  less  serious  incon- 
venience. 

Accordingly,  it  is  advisable  to  limit  its  employment  as  much  as  possi- 
ble, and  in  normal  cases  to  do  away  with  it  altngctfier.  For  if  the  patient 
has  a  normal  pelvis,  and  we  find  by  the  fuiirth  nianonivre  that  the  head  is 
deeply  engaged,  all  that  we  gain  by  vagina!  examination  is  information  as 
to  the  degree  of  dilatation  of  the  cervix,  and  this  can  usually  be  ascertained 
by  rectal  examination.  Accordingly,  vaginal  examination  becomes  abso- 
lutely oecessary  only  in  the  few  cases  in  which  palpation  and  rectal  exam- 
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inatioD  do  not  give  paligfactorv  rfsults,  or  in  those  [jresenting  soiiu*  abnor- 
mality, or  ID  wliii'h  thu  tuurpie  of  labor  h  unduly  delayed-  Personally,  I 
conduct  more  than  three-cjuarters  of  my  private  easeis  in  this  manner,  and 
do  not  make  a  vajeinal  examination  tinlil  nhowt  to  disehar^e  the  patient. 

In  attempting  to  diagnose  the  presentation  and  position  liy  vaginal  ex- 
amination, it  is  advisable  to  pursue  a  detinite  routine*  which  is  readily 
accomplished  by  three  manteuvrcB. 

Firist  Matifrtivrc, — ^After  most  careful  hand  disinfection  and  appropriate 
preparation  of  the  patient,  two  fingers  of  either  the  right  or  left  hand, 
as  best  suits  the  examiner,  are  introduced  into  the  vagina  and  carried  up 
to  the  presenting  part.  A  few  moments  suflice  to  determine  whether  it  is 
a  vertejc,  face,  or  breech. 

Second  Manamvre. — If  the  vertex  be  presenting,  the  fingers  are  carried 
up  behind  the  S}^inphy6is  pubis,  and  are  then  swept  backward  over  the 


F^a,  208. — Diagram  nHOWtNo  Method  or  Diffkrentiation  fiSTWBBN  the  Fontanellbs, 

head  toward  the  sacrum.  During  this  movement  they  necessarily  cross 
the  sagittal  suture.  When  it  is  felt,  its  course  ia  outlined,  and  we  know 
that  the  small  foutanelle  lies  at  one  and  the  large  fontanelle  at  the  other 
end  of  it. 

Third  Manamvre, — We  then  attejnpt  to  determine  the  jiosition  of  the 
two  fontanelles.  For  this  purpose  the  fingers  are  passed  to  the  anterior 
extremity  of  the  sagittal  suture,  and  the  fontanelle  there  encountered  is 
carefully  examined  and  identified;  then,  by  a  circular  motion,  the  fingers 
are  passed  around  the  !=iide  of  the  head  until  the  other  fontanelle  is  felt 
and  diiTerentiated.  By  this  means  the  various  sutures  and  fontanelles  are 
readily  located,  and  the  possibility  of  error  is  considerably  lessened.  In 
face  and  breech  prescutntions  It  is  still  further  niiuiruized,  as  the  various 
parts  arp  more  readily  <lislinguislitMl. 

Combined  Examination. — By  combined  examination  w^e  understand  the 
introduction  of  two  fingers  of  one  luind  into  the  vagina,  and  the  appli- 
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cation  of  the  other  luind  over  tlw  lower  portion  of  tlie  alHlonnn.  This 
metliod  is  rarely  employed  except  wlien  tlie  presenting  purt  is  not  engaged, 
and  the  external  hand  is  used  to  fix  it  go  as  to  permit  the  internal  fingers 
to  explore  it  satisfaetorily. 

AESCultation. — By  itsrlf,  anseuUatidn  doi^s  not  ^ive  very  im[)ortaiit 
information  as  to  the  preieientation  siml  fKisition  of  the  child,  hut  it  not 
infrequently  r^enforces  the  results  ohtained  by  palpation.  Ordinarily,  the 
heart  sounds  are  transmitted  through  the  convex  portion  of  the  foetus, 
which  lies  in  intinuite  contact  with  the  uterine  wall.  Accordingly  they 
are  heard  loudest  tti rough  the  back  in  vertex  and  breech,  and  through  the 
thorax  in  face  presentations.  The  region  of  the  abdomen  in  which  the  f(etal 
heart  is  hearrl  most  plainly  varies  according  to  the  presentation  and  the 
extent  to  which  the  prest^nting  part  has  deHcendeth  In  heail  presentations 
the  point  of  maximuTo  intensity  is  usually  midway  hctvveen  the  uml>ilicus 
am!  the  anterior  superior  spine  of  the  ilium,  while  in  breech  presentations 
it  is  BBUally  about  on  a  level  with  the  umbilicus. 

Auscultation  fretpiently  gives  us  not  a  little  8U|jplcoicntary  aid  in  de- 
termining the  position  of  tlie  ehilfh  Tlm8,  in  oceipito-anterior  prcst^nla- 
tions  the  heart  is  usually  best  heard  a  short  distana*  from  the  middle  line; 
in  the  transverse  varieties  it  is  lieard  more  laterally,  and  in  the  postertnr 
varieties  well  haek  in  the  patient's  flank.  Occasionally,  however,  in  riglU 
nceipi to- posterior  presentation«*,  the  information  gained  fnnn  the  position 
of  the  foetal  heart  is  niii^leaJing,  and  may  give  rise  to  serious?  diagnostic 
errors;  for  if  the  flexion  of  the  head  he  imperfeet,  the  thorax  may  become 
convex,  and  the  heart  sounds  being  transmitted  through  it  would  appar- 
ently indicate  a  left  anterior  position. 
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SECTION  IV 
PHYSIOLOGY  OF  LABOR 

CHAPTER  X 
THE   PHYSIOLOGY   AND   CLINICAL   COURSE   OP   LABOB 

By  labor  we  understand  the  process  which  brings  about  the  separation 
of  the  mature  or  nearly  mature  product  of  conception  from  the  interior  of 
the  uterus,  and  its  extrusion  from  the  maternal  organism,  whether  the 
birth  occurs  spontaneously  or  requires  external  aid. 

Cause  of  the  Onset  of  Labor. — From  time  immemorial  inquiring  minds 
have  sought  an  explanation  for  the  fact  that  labor  usually  ensues  about  two 
hundred  and  eighty  days  after  the  appearance  of  the  last  menstrual  period, 
but  thus  far  no  satisfactory  universal  cause  has  been  discovered.  The  fol- 
lowing are  among  the  most  important  theories  which  have  been  advanced 
as  to  its  causation : 

1.  The  growing  irritability  of  the  uterus,  associated  with  an  increase  in 
the  frequency  and  strength  of  the  intermittent  contractions. 

2.  Increasing  distention  of  the  uterus. 

3.  Dilatation  of  the  cervix  by  the  presenting  part. 

4.  Increasing  distention  of  the  lower  uterine  segment,  with  pressure 
upon  the  neighboring  nervous  structures. 

5.  Changes  in  the  decidua — loosening,  thinning,  and  thrombosis. 

6.  Excess  of  carbon  dioxide  or  lack  of  oxygen  in  the  placental  blood, 
acting  on  nervous  centers. 

7.  The  circulation  of  foetal  metabolic  products  acting  upon  similar 
centers. 

8.  Menstrual  periodicity. 

9.  Anaphylactic  action  of  foetal  blood. 

10.  Heredity  and  habit. 

11.  Senility  of  the  placenta. 

12.  Physical  and  emotional  causes. 

1.  The  increasing  readiness  with  which  the  uterus  reacts  to  stimulation 
during  the  later  months  of  pregnancy  affords  abundant  evidence  of  its 
growing  irritability.  The  intermittent  contractions,  which  occur  at  in- 
tervals throughout  pregnancy,  come  on  more  frequently  at  this  time,  and 
with  so  much  greater  intensity  that  it  is  ofttinies  difficult,  in  the  last  few 
weeks  before  delivery,  to  distinguish  between  them  and  actual  labor  pains. 
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2.  Since  the  time  of  Maurieeau  it  has  been  believed  that  the  uterus, 
when  distended  up  to  a  certain  point,  must  begin  to  contract  and  attempt 
to  empty  itself,  just  as  happens  in  the  case  of  any  other  hollow  viscus. 
This  presumption  is  supported  by  the  fre(iuency  with  which  premature 
labor  occurs  in  hydramnios  or  twin  pregnancies.  On  the  other  hand, 
extreme  distention  does  not  necessarily  give  rise  to  labor,  as  is  shown  by 
the  cases  of  prolonged  pregnancy  which  are  associated  with  large  children. 

3.  Galen  supposed  that  labor  resulted  from  gradual  dilatation  of  the 
cervix,  which  was  brought  about  by  the  pressure  of  the  presenting  part, 
and  the  view  still  has  numerous  adherents.  That  the  condition  of  the 
cervix  is  not  the  sole  factor  is  shown  by  the  fact  that  in  a  certain  number 
of  instances,  especially  in  twin  pregnancies,  considerable  dilatation  may 
exist  for  days  or  even  weeks  before  the  onset  of  labor. 

4.  Keilmann  and  Kniipffer  advanced  the  theory  that  the  onset  of  labor 
was  the  result  of  the  gradual  formation  of  the  lower  uterine  segment,  with 
consequent  pressure  upon  the  surrounding  nervous  ganglia.  Their  work 
was  done  upon  the  bat,  and  was  quite  convincing  so  far  as  that  animal  is 
concerned,  but  it  is  questionable  whether  identical  factors  are  concerned 
in  human  beings. 

5.  Naegele,  Simpson,  Scanzoni,  and  others  believed  that  the  decidua  in 
the  latter  weeks  of  pregnancy  underwent  fatty  degeneration,  which  re- 
sulted in  the  partial  separation  of  the  ovum  and  its  practical  conversion 
into  a  foreign  body,  which  then  gave  rise  to  uterine  contractions.  More 
recent  investigations,  however,  have  shown  that  such  changes  do  not  occur 
normally. 

It  has  also  been  stated  that  the  septa,  by  which  the  glandular  spaces 
of  the  spongy  layer  of  the  decidua  are  bounded,  become  progressively 
thinner  in  the  later  months  of  pregnancy,  so  that  in  the  last  few  weeks 
they  tend  to  rupture  and  thereby  bring  about  more  or  less  extensive  separa- 
tion of  the  ovum  from  the  uterine  wall.  No  doubt  the  septa  are  consider- 
ably thinner  in  the  later  than  in  the  earlier  months  of  pregnancy,  but  they 
are  not  torn  through  until  after  the  expulsion  of  the  foetus. 

6.  Brown-Sequard  in  1853  demonstrated  that  an  excess  of  carbon  di- 
oxide in  the  blood  led  to  energetic  uterine  contractions,  and  his  statements 
have  been  confirmed  by  most  subsequent  investigators  (KeifTer).  Even 
if  this  be  true,  no  one  has  as  yet  adduced  evidence  of  a  sudden  increase 
in  the  amount  of  carbon  dioxide  in  the  blood  sufficient  to  give  rise  to  labor 
at  the  appointed  time;  although  Leopold  and  others  contended  that  the 
carbon  dioxide  content  of  the  placental  blood  is  markedly  increased  as  a 
result  of  progressive  thrombosis  of  the  decidual  vessels. 

On  the  other  hand,  recent  work  tends  to  invalidate  Brown-S6quard's 
conclusion^.'  Blumreich  holds  that  carbon  dioxide  has  less  effect  upon  the 
pregnant  than  upon  the  non-pregnant  uterus,  while  Kurdinowsky  and 
Kehrer  contend  that  it  does  not  give  rise  to  contractions  at  all. 

7.  Spiegelberg  advanced  the  view  that  tlie  onset  of  labor  was  due  to 
foetal  rather  than  maternal  changes.  He  considered  that  the  mature  fcetus 
needed  materials  for  its  sustenance  other  than  those  furnished  by  the  pla- 
centa, and  that  as  a  result  of  insufficient  nutrition  certain  excrementitious 
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8uli8toneof>  ffuinvJ  accoss  tu  tho  nuitcrnnl  eii'ciilniion,  arul  in  some  waj 
8iiiiniUr((nl   Mir  utiTtis. 

11 H'  ubfirrvntions  of  Kurdinowsky  u\Hm  tlir  r^obitnl  yt«Tiis»  of  Koiirer 
upon  tliu  extirpatL'd  Hviiicr  ntenis,  <f\  KniU'iuaT  n\u\  OJTiTijoltl  upun  the 
uterus  so  pa  rated  from  all  connection  with  tlie  central  nervous  system,  of 
HtiiiLrbruek  and  IIey«1e  in  Hvnibiotie  experiments,  ns  well  a8  various  meta- 
Ijolie  studies,  fend  to  indicate  that  the  ultimate  cause  of  labor  umst  be 
sought  in  ?onre  pubt^tanee  or  i^tibstaneoFi  cirenlflting  in  tlu^  maternal  blood. 
We  are  profoundly  ijniorant  of  the  nature  of  this  hypothetical  BubBtance, 
and  do  not  know  whether  it  is  derived  from  the  ftetus,  the  ovaries,  or  the 
general  organ i^^m  of  the  mother,  although  certain  evidence  points  toward 
the  fonuer. 

In  the  experimental  and  clinical  ohgervatione  of  Kruieger  and  Offer- 
geld,  in  which  the  utems  was  cut  off  from  all  connection  with  the  central 
nervous  system*  labor  net  in  at  tlie  usual  time  and  [)n\t;ressed  normally. 
Accordingly,  it  miij^t  lie  admitted  that  the  proce.Ks  is  not  dependent  upon 
the  stimulation  of  centers  situated  in  the  central  nervous  system,  but  is 
attributable  to  the  stimulation  of  the  intm-uterine  ganglia  by  substances 
hnuight  to  the  uteiae^  either  by  tlie  circuhdiug  bh»od,  or  originating  in  the 
f(etus  itself,  t^urtheruiore,  the  ex|>eriments  of  Sauerbruck  and  Heyde, 
which  1  have  been  able  to  confirm  to  some  extent,  point  to  a  similar  con- 
elusion.  These  investigators  united  rats  to  one  another  in  such  a  manner 
that  they  ccjntinucd  to  live  in  symbiosis,  and,  if  both  animals  w^ere  preg- 
nant, they  found  that  tlie  occurrenee  of  labor  in  one  set  up  a  similar  proce^is 
in  the  other;  while,  if  only  one  were  pregnant,  the  onset  of  labor  was 
associated  with  serious  illness  rm  the  part  of  the  non-pregnant  animah 
Such  observations  indicate  that  the  cause  of  labor  must  be  sought  in  the 
circulation  of  some  sultstanee  in  the  blood,  which  is  couiparatively  innoi^u- 
ous  to  pregnant  hut  |joisr«nous  to  non-pregnant  animals;  hut  at  tbe  same 
time  they  give  no  information  concerning  its  nature  or  origin. 

8.  Mende,  Tyler-8mitlu  Lowenhardt,  Beard,  and  others  believe  that 
there  is  an  increased  tendency  toward  uterine  contractions  at  the  periods 
at  which  the  menstrua!  How  slmuhl  appear  if  the  patient  were  not  preg- 
nant, and  that  tliese  reach  their  acme  at  about  the  date  of  the  tenth 
menstrual  period  and  give  rise  to  labor.  Observations  of  this  character 
point  toward  the  possibility  of  nn  ovarian  hormone  being  the  etlicient 
cause. 

I>.  Von  der  Tletde  considers  that  the  cause  of  hibi>r  should  be  sought 
in  an  anaphylactic  reaelron.  ITe  elainis  Hiat  in  a  certain  proportion  of 
cases  hdior  will  folhnv  the  intraven^>us  injrt  tiuu  uf  a  few  euhic  centiioeters 
of  ffftal  wTurn,  In  noruud  prcgruuicy  he  holds  that  f*etal  substances  are 
constantly  gaining  access  <o  the  uuiterua!  circulation,  and  give  rise  to  the 
formation  of  definite  antibodies.  As  term  approaches,  he  believes  that 
excessive  quantities  of  the  fcetal  antigen  enter  tlie  mother's  h!ood,  and  that 
in  the  reaction  which  ensues  between  it  and  the  existing  antihodies,  suh- 
etanees  arc  set  free  wliicli  give  rise  to  labor. 

It  is  as  yet  too  early  to  express  an  opinion  eoneerning  the  correctness 
of  tliis  hypothesis,  but,  in  view  of  the  ecdlapse  of  the  anaphylactic  theor)' 


the  end  of  thti  tonth  month  to  he  the  most  suitable  time.  For  wlien  labor 
oc-eiirs  at  a  later  period  it  is  ui^ually  very  *]ilTk"ult  aod  rc^^ultn  in  doail  ehil- 
dren,  while  at  an  earlier  period  puny  ehihiren  are  born  which  y^sually 
perieh  soon  after  birth. 

11.  Eden  and  the  writer  have  pointed  out  thai  the  frequent  occurrence 
of  infarct  funuation  in  the  pluccnta  at  term  must  be  regnrdcd  as  evidence 
of  its  senility*  and  as  analogoue  to  tlie  atrojihy  of  the  cborion  lane  at  an 
earlier  period.  Where  tliese  changes  are  nuirked  the  nutrition  uf  the  fielu8 
niu&t  be  interfered  w^ith,  and  it  h  possible  that  certain  of  its  metabolic 
products  may  result  in  stimulation  of  the  uterine  centers. 

Vi,  It  is  also  a  well-known  fact  that  excessive  physical  exercise,  sudden 
jare  or  violence,  as  well  as  extreme  mental  emotion,  such  as  grief  and 
anger^  may  lead  to  the  termination  of  pregnancy. 

While,  then,  there  is  no  hick  of  theories  upon  the  subject,  at  the  same 
time  it  is  manifest  tiiat  TtKJst  of  them  are  extreuu'ly  unsatL^ factory,  and, 
with  the  exception  of  the  recent  **hiologkar'  ones,  tliat  nr>ne  are  of  uni- 
versal application.  It  is  probable,  therefore,  that  in  the  majority  of  cases 
the  onset  of  labor  is  due  to  the  combination  of  a  number  of  the  above- 
mentioned  causes,  and  that  only  some  alight  stimulus  or  irritant  is  needed 
to  set  it  in  progress.  C*n  tlic  other  band,  it  is  possible  that  some  law  may 
l)e  discovered  in  the  future  which  will  explain  the  rhythm  of  the  various 
sexual  functions  in  women — menstruation,  as  well  as  the  onset  of  labor. 

Observations  made  in  my  clinic  show^  that  marked  chftngca  in  metab- 
olism occur  immediately  before  and  at  the  time  of  lahor^  which  in  all 
probability  stand  in  some  causiil  relation  to  it.  Thus,  Slemons  has  shown 
that  twenty-four  hours  or  less  before  the  onset  of  labor  the  outjmt  of 
nitrogen  through  the  urine  is  considerably  diniinishiHl,  while  at  the  same 
time  a  marked  diuresis  nccurs,  thus  completely  reversing  the  conditions 
which  €*xisted  throughout  tlie  ]nA  months  of  pregnancy.  Accordingly,  if 
the  urinary  analysis  could  be  made  promptly  enough  it  might  atTord  a 
means  of  [jrcdicting  the  a|>f*roaebing  onset  of  labor. 

In  order  to  determine  the  relation  which  tlu'se  changes  hear  io  Ihe 
causation  of  hd>or,  Sleirions,  at  my  suggest  ion.  studied  tite  uit^tabolisiu 
of  two  pregnant  women  in  whom  pregnancy  was  interrujif rd  by  the  intro- 
duction of  a  bougie,  and  found  that  the  changes  w*ere  ahsmt,  or  at  least 
much  less  nuirked  than  when  labor  occurred  sfjontaneously. 

We  are  not  yet  preimred  to  draw  positive  eooelusii>ns  from  these  ob- 
servations, hut.  nevertheless,  tliey  seem  to  indicate  that  at  lea^^t  two  factors 
may  be  concerned  in  the  production  of  labor.  Onv  is  connected  with  stuue 
proee:«s  which  gives  rise  to  a  [)ronounced  alteration  in  metabolism,  and 
occurs  in  spontaneous  labor;  while  the  second,  which  is  a  fiurely  nieehan- 
l-jcftl  irritation,  is  not  accompanied  by  such  ebanges.  What  the  first  factor 
h  cannot  be  determined  as  yet,  but  it  seems  dithcnlt  to  escape  the  inference 
it  it  is  some  substance  w^hich  gains  access  to  the  circulation  and  pro- 
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fmmdly  altnrs  tlio  entire  inrtahnlisnu  and  at  the  same  time  directly  or 
indirect  I Y  stimu lutes  tlie  utunis  to  emitraeticm. 

Moreover,  olmervations  whieh  I  Imve  made  upon  the  reBpiratory  ex- 
ehanfre  show  that  at  the  time  of  labor  the  ontfiut  of  carlion  dioxide  is 
lo!?8  than  one  would  expect  in  view  of  the  increased  nniseular  exertion 
ineident  to  laUor.  Aceordingly,  as  tlie  hitter  muitii  necessarily  be  aecnm- 
pauied  by  an  increased  produetion  of  carbon  dioxide,  it  must  follow  that 
that  resulting  from  the  general  bodily  activity  is  diminished,  go  that  it 
may  be  assumed  that  labor  is  accompanied  by  profound  changes  which 
depress  the  general  oxidiitive  proet sses  far  bcluw  the  usual  limit. 

Nearly  all  of  the  theories  to  which  reference  has  been  made  require 
the  intervention  of  tlie  central  nervous  system  for  the  ultimate  production 
of  lahor,  and  it  is  generally  stated  that  tbere  exists  in  the  medulla  a  cen- 
ter fur  uterine  c^uitraetions,  which  can  be  stimulated  by  anaemia  and  the 
presence  of  various  toxic  sul>stances. 

Recent  investigations,  liowever,  have  thrown  considerahle  doubt  upon 
its  existence,  and  render  it  probalde  that  tl»e  only  uterine  center  is  situ- 
ated in  the  lunihar  cohnun,  and  that  even  it  is  not  absolutely  essential  tcj 
the  onset  and  couij^letiou  of  normal  labor.  Hie  work  of  Franz,  Kurdinow- 
sky,  and  Kehrer  clearly  shows  that  the  intrinsic  nerve  supply  t^f  tbc  uterus 
may  siithce  for  its  usual  activities.  Kurdinowsky  has  observed  the  com- 
pletion of  lalior  in  istdated  nteri,  which  were  kept  alive  by  the  circula- 
tion of  Locke's  liuid  through  their  vessels;  while  Kehrer  has  shown  that 
excised  portions  of  the  uterus  of  animals  and  women  may  live  for  hours 
in  oxygenated  Eingers  fluid,  and  that  their  contractions  may  be  graphi- 
cally recorded  by  suitable  a[>|(hances. 

As  early  as  1880,  Kein  showed  that  the  transmission  of  impulses 
through  the  coni  is  not  essential  to  the  act  of  labor,  while  the  more  ex- 
tensive experiments  of  Kruieger  and  Otfergeld  prove  that  in  animals 
section  of  the  cord,  and  the  scjiaration  of  the  uterus  from  all  extrinsic 
nerve  connections,  has  no  further  etfect  uprui  labor  than  to  render  it  pain- 
leaa.  Moreover,  their  observations,  as  well  as  those  of  Roiitb  and  others, 
upon  the  course  of  labor  in  women  who  have  sust^iined  deslruetive  in- 
juries of  the  lower  part  of  the  spinal  cord  show  tliat  labor  may  progress 
painlessly  and  normally,  except  by  tlie  absence  of  expulsive  cfTtirts  on  the 
part  of  the  alnlnminal  wall. 

Although  KeilTer  and  others  have  shown  that  the  uterus  has  a  three- 
fold nervous  sufiply,  which  is  derived  principally  from  the  sympatbetic  sys- 
tem, partly  from  brant  lies  of  the  lumbar  cord,  and  partly  from  its  in- 
trinsic nerves,  and  that  contractions  may  folbiw  the  stimulation  of  any  of 
them,  the  evidence  at  our  disposal  indicates  the  following  conclusions: 
That  the  intrinsic  nerves  are  tlie  main  factor  concerned  in  the  production 
of  uterine  contractions;  that  the  central  nervous  system  has  jirinci pally  a 
regulative  function,  makes  fjossible  the  perception  of  pain,  and  controls 
the  voluntary  abdominal  contractions;  and  tliat  the  sympathetic  system 
regulates  the  vascular  conditions. 

Labor  Pains.— With  the  onset  of  labor,  the  painless  intermittent  con- 
tractions whieh  have  persisted  throughout  pregnancy  are  re]daced  by  others 
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of  increasing  intensity,  giving  rise  to  severe  pain,  and  bringing  abont 
the  clilatation  of  the  cervix  and  the  exjiulsion  of  the  child  and  pla- 
centa. 

The  uterine  contractions,  just  as  tliose  of  all  other  non-^st^iakxi  nniseles, 
are  indeJ^endt•nt  of  the  will  of  the  patient,  and  can  neither  he  increased 
nor  diminished  in  frequency  by  her  volition.  But  at  the  same  time  they 
may  be  affected  by  the  emotions,  and  any  sudden  excitement  may  either 
check  them  or  •cause  them  to  become  more  violent.  Thiis»  it  h  a  matter  of 
common  observation  tliat  the  entrance  of  the  obstetrician  may  be  followed 
by  a  marked  lull  in  the  intensity  and  frequency  of  the  pains. 

Tlie  contractions  begin  slowly*  gradually  reach  an  acme,  and  then 
gradually  diminish  in  intt^ns?ity,  the  aetive  procet^s  being  followed  by  a 
pause  of  some  length.  Tlie  tracings  of  Schatz  and  Pol ai lion  show  that 
the  period  of  increase  occupies  the  greater  portion  of  the  pain,  and  that 
its  acme  is  of  very  tshort  duration.  In  the  lower  animals  which  possess 
bicomuate  utfvri  the  eontractions  are  distinctly  y>eri8tnltie  \n  eharai'ter; 
and  Schatz  believes  that  sucli  is  also  the  case  in  Iiuninn  iM^ngs.  It  is  im- 
portant to  bear  in  mind  that  labor  pains  are  effpctive  otdy  duritig  the 
period  of  increaso,  and  that  the  tightly  contracted  organ  is  worthless  from 
a  mechanical  standpoint. 

These  uterine  contractions  are  marly  always  accompanied  by  painful 
sensations,  whence  the  term  'labor  pains/'  although  the  amount  of  suf- 
fering varies  markedly  in  different  individuals.  The  pain  usually  begins 
in  the  sacral  region  and  then  slowly  passes  to  the  abdomen  and  down  the 
^K  thighs.  In  the  early  sta^eg  of  hd>or  it  is  due  alm<ist  exclusively  to  pres- 
^B  sure  upon  the  nerve  endings  iK-tween  the  muscle  fibers;  hut  in  the  later 
^m  otages  it  is  augmented  by  the  o%'eretretching  and  dilatation  of  the  soft 
^H  parts,  and  becomes  most  marked  when  the  head  distends  the  yuIvh  just 
^B  before  its  birth.  Usually  the  final  pains  are  very  severe,  and  may  he  al- 
^^kpAiost  insupportable,  hut  oecasionally  the  suffering  is  very  slight,  and,  in 
^"rare  instances,  labor  may  be  almost  entirely  painless,  even  tliough  the  pa- 
tient be  perfectly  conscious.  A  consideralde  number  of  such  eases  have 
^K     been  collected  by  Colii'z  and  Wolff. 

^f  At  the  onset  of  labor  the  pains  come  on  at  intervals  of  froui   fifteen 

to  thirty'  minutes;  as  it  advances  tliey  gradually  bi'come  more  frequent, 
I^H  and  eventually  occur  every  two  or  three  nijuotts.  Their  average  duration 
^P  is  about  one  minute — thirty  to  ninety  f^econds — thoucrh  suffering  is  not 
^^  experienced  during  the  entire  contraction,  as  the  hand  placed  over  the 
I  abdomen   may  feel   the  uterus  becoming  liard   for  several   seconds   brfnre 

^P     the  patient  perceives  the  slightest  pain. 

^  Force  Exerted  by  labor  Fains. — On  this  point  there  has  been  n  good 

deal  of  misconception,  and  a  marked  tendency  toward  exaggerntion  ap- 
pears in  the  writings  of  not  a  few  authors.  Thus  Sterne,  in  Tristram 
Shandy,  estiraatcKi  that  the  force  exerted  at  each  pain  during  labor  amount- 
ed to  470  ponnds,  while  Professor  Haughton  put  it  at  577  pounds.  Poppel, 
Duncan,  Ribemont,  and  otiiers  have  attemfjted  to  approximate  it  by  trying 
to  determine  the  force  necessary  to  cause  the  rupture  of  the  membranes 
outside  of  the  body.  This,  they  found,  varied*  markedly,  and  in  100  ex- 
17 
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peri  men  tft  Duncan  placed  the  extremes  at  4  and  37.58  pounds  reBpectively, 
with  an  average  of  1G.7H  pounds. 

Joulin  and  other  observers  have  attempted  to  solve  the  prohlem  by 
calciilating  the  force  exerted  in  forceps  deliveries.  Thus,  on  interpolating 
a  dynamometer  l>etvvcen  the  operator  and  the  ends  of  the  instriiment,  it 
was  found  tiiat  the  tractile  force  rarely  exceeded  80,  thoygh  in  some  eases 
it  reached  100  pounds.  A  greater  force  than  this  cannot  come  into  play, 
as  it  has  been  shown  that  one  of  150  pounds  is  sutficieiit  to  tear  the 
child's  head  from  its  body- 

Selmtz  studied  the  subject  by  inserting  into  the  uterus  a  rubber  bag 
which  was  connected  with  a  manometer.  In  this  way  he  found  that  the 
intrauterine  pressure,  in  the  intervals  between  the  contractions,  was  rep- 
resented by  a  column  of  mercury  20  millimeters  high,  5  of  which  were  due 
to  the  tonicity  of  the  uterine  walls  and  1-5  to  its  contents.  During  the 
pains,  however,  the  mercury  rose  to  a  height  of  from  80  to  250  millimeters, 
which  corresponds  to  a  force  of  BY^  to  271?^  pounds.  lie  also  showed  that 
the  force  exerted  by  the  uterus  increases  markedly  when  the  fcetiis  is  par- 
tially exi>ellcd  from  it,  i 

A  rougli  idea  may  also  be  gained  by  estimating  the  expenditure  of 
energy  necessary  to  restrain  the  head  as  it  emt^rges  from  the  vulva.  This 
rarely  exceeds  50  pounds,  although  the  obstetrician  not  infrequently  finds 
it  impossible  to  hold  it  back  at  the  acme  of  a  pain.  This  inability  is  in 
great  part  due  to  the  disadvantageous  manner  in  which  one  is  obliged  to 
exert  one's  energy,  rather  than  to  the  actual  force  exerted  by  the  uterine 
and  abdominal  eontfactions. 

Physical  Changes  during  Uterine  Contractions.^During  contraction  the 
uterus  undergoes  marked  changes  in  shape.  With  the  patient  on  her 
back,  the  organ  in  the  flaccid  state  rests  upon  the  vertebral  column,  and 
its  transverse  equals  or  exceeds  its  vertical  diameter.  But  when  it  con- 
tracts the  uterus  leaves  the  vertehral  column,  becomes  more  erect,  and 
puslies  the  anterior  abdominal  wall  forward.  At  the  same  time  the  ver- 
tical increases  at  the  expense  of  the  transverse  diameter  (Fig.  200). 

The  dilatation  of  the  cervix  is  usuaUy  brought  about  solely  by  the 
action  of  the  uterine  mu&cles,  whereas  during  the  expulsion  of  the  child 
those  of  the  abdominal  wall  also  eome  into  play.  During  the  second  stage 
the  patient  braces  ht^  body  against  some  fixed  object,  takes  a  deep  inspira- 
tion, closes  the  glottis,  and  makes  forcible  straining  movements  with  the 
imhdominal  and  respiratory  muscles.  By  these  means  the  intraabdominal 
^pressure  is  markedly  increased,  and  is  transmitted  directly  to  the  uterus. 
At  first  these  movements  are  voluntary,  but  as  labor  advances  they  pass 
beyond  the  control  of  the  will,  and  may  occur  even  with  the  patient  under 
profound  anjesthesia. 

The  abdominal  muscles,  therefore,  play  an  importiint  part  in  the  expul- 
sion of  the  child,  which  in  many  instances  nmkes  no  progress  wilbout  their 
aid»  The  fact  that  spontaneous  labors  occasionally  occur  in  women  who 
are  paralyzed  frouj  the  waist  down  shows  that  their  action  is  not  indis- 
pensable in  every  ease;  but,  on  the  other  hand,  tlie  application  of  low 
forceps  is  frequently  rejidered  necessary  l>y  the  inability  of  the  abdominal 
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Ijijuseles  to  do  their  work,  or  to  the  unwillingnesB  of  tht*  patient  to  bear 
the  pain  asjsociated  with  thoir  employ mi'nt. 

The  various  li^ianieDtarv  .structures  connected  with  the  uterus  also  take 
[part  in  the  contractions.  Of  these  the  most  important  are  the  round  liga- 
Iments,  which  in  contracting  tend  to  draw  the  fundus  of  the  uterus  forward 
land  to  fix  it  in  position.  They  can  be  readily  palpated  through  the  ah- 
Idominal  wall,  and  Bome  idea  of  the  intensity  of  the  uterine  contractions 
may  be  gained  from  their  consistency. 

The  part  played  by  the  vagina  during  labor  is  almost  entirely  passive, 
and  it  is  only  after  the  expulsion  of  the  child  that  the  contraction  of  the 
•"escnlar  elements  in  its  walls  comes  luto  play. 

The  general  arterial  tension  is  raised  during  the  labor  pains,  as  is  in- 


FlO.    209. CoMPUSlTfc    PlCTURlC,    SHOWING   ShaPK   OF   AUDOMEN    SEFOHB   AND   DURING   A 

Uteiunb  Contraction,  the   Darker  Outlines  indicating  Contraction. 

dicated  by  the  flushed  look  of  the  patient,  as  well  as  by  the  more  accu- 
rate observations  of  Vaqnez,  and  of  Slemons  and  Goldsbo rough  in  my  clinic. 
The  pulse  becomes  accelerated  during,  and  slower  in  the  intervals  between, 
the  pains.     It  is  also  stated  that  the  temperature  rises  a  fraction  of  a 
tlcgree  during  each  pain,  though  its  detection   requires  the  employment 
of  very  accurate  thermometers.     Respiration   becomes  slower   during   the 
[Contractions,   more   rapid   in  the  interval    betwwn   thein,   and   is   totally 
shed  during  the  expulsive  pains  of  the  second  stage  of  labor.     My 
rvations  upon  the  respiratory  exchange  show  tliat  the  consumption  of 
oxygen  and  the  output  of  carbon  dioxide  are  increased  during  labor,  but 
luot  to  the  extent  one  would   suppose.     I   have  already  stated   that  this 
iprohably  indicates   tliat  the  general   oxidative  processes  of  the  body  are 
.reduced  to  a  minimum  at  this  time,  and  consequently  that  the  actual  work 
of  labor  is  accomplished  with  coiuparatively  less  expenditure  of  energy 
than  in  the  case  of  an  equal  amount  of  muscular  exertion  at  other  times. 
Clinical  Course  of  Labor — Before  taking  up  the  consideration  of  the 
forces  concerned  in  the  expulsion  of  the  ftetus  and  the  mechanism  by  which 
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it  is  aoeomplisherl,  it  is  advi8able  for  the  student  to  follow  as  a  spectator 
the  coiir&e  of  parturition  in  a  prhiiiparous  woniiin. 

Several  weL»kfi  lie  fore  the  onset  of  lal»or  tlic  abdomen  undergoes  a 
marked  ehanjL,'e  in  sha])e,  its  lower  i>urtiuu  beeoming  more  pendulous, 
whereas  in  the  neighborhood  of  the  costal  margin  it  b»oks  decidedly  flat- 
ter. This  change  is  perceived  by  the  woman  herself,  who  feels  that  her 
waist  has  become  lower;  and  occasionally  it  occurs  so  suddenly  as  to  cause 
her  to  fear  that  soiuethiniL^  has  given  way  inside  her  abdomen. 

Abdominal  palpation  at  this  period  shows  that  the  fundus  of  the  uterus 
has  descended  from  the  position  which  it  occupied  at  the  ninth  month, 
and  resumed  that  of  the  eighth ;  while  the  third  manceuvre  shows  that  the 
head,  which  was  previously  freely  movable,  has  beeome  fixed  in  the  superior 
strait.  These  changes  are  mrfst  marked  in  priinipora%  and  frequently  do 
not  occur  in  multiparje  until  the  onset  of  labor. 

After  tliis  the  patient  exjicriences  considerable  relief  from  the  respira- 
tory disturbfmces  from  which  she  may  have  suirered  ;  hut  at  the  same  time 
locomotion  may  become  uiore  diflicult.  and  she  may  suffer  from  severe 
cramp-like  pains  in  the  lower  extremities  and  a  more  frequent  desire  to 
urinate. 

During  tlie  last  few  weeks  of  pregnancy  the  vaginal  secretion  is  in- 
creased in  a!uount,  the  Ial»ia  beeome  more  swollen  and  succulent,  and  in 
multiparjp  gape  more  or  less  widely,  while  the  patient  may  fre(|UentIy  ex- 
perience a  few  transient  pains  for  a  number  of  days  before  confinement. 

For  purposes  of  description,  lal>or  is  divided  into  three  stages:  The 
first,  or  period  of  dilatation,  extends  from  the  commeocement  of  labor 
until  the  cervix  is  completely  dilated.  The  second,  or  period  of  expulsion, 
extends  from  the  complete  dilatation  of  the  cervix  to  the  birth  of  the 
child;  wliile  tlie  third  stage»  or  placental  period,  lasts  from  the  birth  of 
the  child  to  the  extrusion  of  the  plaeenta. 

First  i<fagp, — About  the  end  of  the  tenth  lunar  month  the  patient  be- 
gins to  experience  cramp-like  pains  in  the  lower  portion  of  her  abdomen, 
which  she  frequently  mistakes  for  intestinal  colic.  At  first  these  sensa- 
tions recur  only  at  long  intervals,  l>ut  soon  are  felt  more  frecjuently. 
They  are  most  marked  in  the  lumbar  region  aud  gradually  extend  toward 
the  abdomen  and  dc^wn  the  thighs.  As  the  pains  become  more  frequent 
they  likewise  increase  in  severity,  and  in  the  latter  part  of  the  first  stage 
the  patient  may  complain  bitterly,  and  often  seeks  to  ease  herself  by 
making  pressure  over  the  sacral  region. 

The  result  of  the  pains  in  this  stage  of  labor  is  to  bring  about  the 
dilatation  of  the  cervix,  and,  as  it  slowly  yields  to  the  pressure  of  the 
amniotic  fluid  contained  in  tlio  membranes,  slight  lesions  occur  about  its 
margins,  which  are  manifested  by  a  small  admixture  of  blood  with  the 
vaginal  discharge — the  *'i$how/'  During  this  period  the  patient  is  perftn^tly 
comfortable  between  the  pains^  and  for  a  time  can  attend  to  her  ordinary 
avocations;  but,  as  they  become  more  severe,  she  assumes  a  sitting  or  lean- 
ing posture,  and  fref|uently  gives  utterance  to  short,  sharp,  querulous  cries. 

After  the  fvains  have  continued  for  from  twelve  to  fifteen  hours,  more 
^less,  there  is  a  sudden  gush  of  clear  fluid  from  the  vagina,  which  in  the 
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'TTmjoritv  of  cases  inclicateB  that  tlie  rprvix  has  hooome  completely  rlilatctl, 
and  that  tlic  luernhranes,  having  fiil filled  their  fimction  as  a  hytlrostatic 
vodge,  have  ruptured.  The  amount  of  fluid  which  eecapea  varirs  aceordiog 
to  the  situation  of  the  point  of  rupture  and  the  position  of  the  presenting 
part.  In  vertex  presentations,  wliere  the  pelvis  is  normal,  the  cervix  is 
tamponed,  so  to  speak,  hy  the  rounded  head,  and  only  a  snuiU  portion  of 
liquor  amnii  escapes.  On  the  other  hand,  if  the  head  be  not  engaged,  or 
there  be  some  disproportion  between  it  and  the  presenting  part,  the  entire 
amount  of  arnniotic  fluid  may  escape.  But  even  in  perfectly  normal 
cases  a  small  (|uantity  gushes  out  with  each  pain. 

Not  infrequently  the  mendiranes  may  rupture  before  complete  dilata- 
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tion  of  the  cervix,  and  occasionally  even  before  the  onset  of  labor.  Under 
ich  circumstances  the  presenting  part  has  to  act  as  a  dilating  wedge, 
id,  as  it  fills  out  the  cervix  less  completely  and  accurately  than  the  un- 
ruptured membranes,  dilatation  proceeds  more  slowly.  These  are  instances 
of  what  are  commonly  known  as  dry  lobars.  Exceptionally,  several  days  or 
even  a  week  or  longer  may  elapse  between  the  rupture  of  the  membranes 
and  the  onset  of  labor,  so  that  in  such  cases  one  should  be  cautious  in  ex- 
pressing an  opinion  as  to  when  labor  will  begin,  Meycr-Ruegg  in  1904 
collected  from  the  literature  15  cases  in  w^hich  several  months  elapsed  be- 
tween this  occurrence  and  the  completion  of  labor,  though  so  long  an  in- 
terval is  very  unusual. 
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Second  Stage. — For  a  pliort  time  after  rupture  of  tlie  iiiomUranes  there 
is  a  lull  in  the  lahor  painf?,  after  which  they  reoiir  with  inereasing  frc*- 
qiiency  and  %Hgnr»  aod  compel  the  patient  to  take  to  her  hed,  where  if 
left  to  herself  she  asiBumes  a  eroiiehingf  or  squatting  posture.  During  this 
period  the  abdominal  muscles  are  brought  into  play.  At  first  the  patient^ 
with  each  uterine  pain,  may  cause  them  to  contract  by  an  effort  of  her  will. 
Later*  however,  this  act  becomes  involuntary,  and  she  is  usually  unable  to 
resist  bearing  down.  At  the  onset  of  the  pain  she  braccB  her  feet  against 
Bome  solid  object,  takes  a  deep  inspiration,  and  brings  her  abdominal  and 
respiratory  muscles  into  active  play,  her  efforts  being  accompanied  by  a 
characteristic  grunting  sound.    At  the  same  time  her  face  becomes  marked- 
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Fui,  211, — Bmru  ^.r  llhAi^,  Vri.\  a  i  ahtially  Distended. 

ly  congCi^ted,  and  in  the  later  stages  of  labor  covered  with  sweat.  As 
the  pain  passes  off.  the  glottis  is  opened  and  respiration  reestablisliedj  the 
same  phenomena  being  repeated  as  soon  as  another  contraction  comes  on. 
It  is  during  this  period  that  the  child  descends  through  the  pelvis. 
After  expulsive  pains  have  continued  for  about  an  hour  the  patient  ex* 
periences  a  marked  desire  to  go  to  stool,  which  indiciites  that  the  head 
has  passed  into  the  pehic  cavity  and  is  pressing  upon  the  rectum,  In 
a  short  time  the  pelvic  floor  may  lie  seen  to  bulge  with  each  pain,  and  a 
little  later  the  scalp  of  the  frr^us  may  be  detected  througli  the  s^lit-like 
vulval  opening.  With  each  subsecpient  pain  the  perineum  bulges  mi^re  and 
more,  and  the  vulva  becomes  more  and  more  dilated  and  distendt-d  by  the 
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head^  beiDg  gradually  converted  into  an  ovoid,  and  at  lai^t  into  an  almost j 
circular   opening.     With   the  siihsidence   of  each   contraction,   it   liecomefl' 
smaller  and  the  head  recedes  from  it,  to  advance  ngain  nith   the  next 
pain. 

As  labor  progresses  the  perineum  becomes  still  more  distended  and 
thinner,  especially  in  its  anterior  portion;  go  that  eventually  its  frenulum 
does  not  exceed  a  piece  of  paper  in  thickness,  and  looks  as  if  it  won  Id  rup- 
ture with  each  pain.  At  the  same  time  the  anus  heeomes  markctily 
stretched  and  protulierant,  and  the  anterior  wall  of  the  rectum  protrudes 
through  it.  By  this  time  the  |K'rineuTn  has  become  converted  into  a  deep  J 
gutter,  5  to  6  centimeters  long,  at  the  end  of  which  is  the  vulval  opening. 
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which  looks  almost  directly  ujjward  nod  is  distended  by  the  head  of  the 
child,  the  occiput  being  pressed  finidy  against  the  sym|)hysiB  pubis.     The] 
distention  of  tlie  vulva  is  most  marke<]  at  its  perineal  margin,  and  only 
slight  at  its  lateral  portions. 

The  head  advances  a  little  with  each  pain  and  recedes  in  the  intervals 
between  them.  This  continues  until  the  parietal  Imsses  bceoine  engaged  in 
the  vulva,  when  further  recession  becomes  impossible,  and  with  the  next 
two  or  three  pains  the  head  is  rapidly  expelled  by  a  movement  of  extension, 
the  base  of  tlie  occiput  rotating  around  the  lower  iiiargin  of  the  symphysis 
pubis  as  a  fulcrum,  while  the  bregma,  brow,  and  face  successively  pass 
ovtT  the  fonrcliette.     In  the  majority  of  eases  the  perineum  is  unable  to 
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withstand  the  strain  to  which  it  is  Biibjc'C'ttHl,  and  tear*?  in  its  anterior 
portion,  tfiough  usually  only  to  a  slight  extent. 

Immediately  after  it8  hirth  the  hejid  falls  backward,  so  that  the  face 
comes  nlmnst  in  contact  with  the  anus.  To  a  few  iiiouicots  the  occiput 
turns  toward  the  one  or  other  thigh,  and  eventually  the  entire  head 
assumes  a  transverse  position.  This  is  known  as  external  rotation  or  res- 
titution, and  serves  to  hrin^  the  bisacrooiial  diameter  of  the  child  int^ 
relation  with  the  antero-posterior  diameter  of  the  [lelvie  outlet. 

At  this  time  the  perineutu  is  ([uite  tiglitly  retracted  around  the  neck  of 
the  infant,  ivhose  face  in  consequence  may  becfmie  markedly  congested,  so 
that  the  inexperienced  obstetrician  is  often  eeijjed  by  an  almost  uncontrol- 
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Fig.  213.— Burm  or  U 


l>Mj^)  KY  !iv  I  Extension. 


lable  desire  to  extract  the  child  by  traction  upon  the  head.  This,  however, 
IB  usnally  unnecessary,  for  the  next  pain  forces  the  anterior  shoulder  down 
under  the  syniphyais  pubis,  where  it  t)econM*8  fitted;  while  the  posterior 
shoulder  emerges  over  the  anterior  margin  of  the  perineum,  after  which 
the  body  of  the  child  is  rapidly  expelltHl  by  a  movement  of  lateral  curva- 
ture, corresponding  to  the  axis  of  the  birtli  canal. 

Immediately  following  the  child  conies  a  gush  of  amniotic  fluid,  wliich 
represents  the  portion  which  did  not  escape  at  the  time  of  rupture  of  the 
membranes,  and  is  more  or  less  tinged  with  blood. 

In  primiparous  women  the  second  stage  of  labor  usually  lasts  about 
two  hours,  and  a  much  shorter  period  in  multiparous  woinen^  in  whom  two 


or  three  pains  Bonietimes  suffice  f(ir  tlic  cnrnpletion  of  the  period  of  ex- 
pulsion* 

Third  Stage. — For  a  few  minutes  after  the  hirth  of  the  child  there  is 
a  cessation  of  the  uterine  contradions,  anH  the  patient  experiences  a 
marked  sense  of  relief.  On  trlaneiotj  at  the  alKlomen  it  is  seen  that  the 
uterus  has  heeomo  much  smaller  and  forms  a  soh'd  tumor  whose  upper 
margin  lies  weil  below  the  umhilicuB.  After  a  Ioniser  or  shorter  period  the 
uterine  contractions  connnence  once  more,  and  a  few  niooientt^  later  the 
fundus  of  the  uterus  may  he  seen  to  rise  up  for  sevnral  e<'nti meters,  while 
a  slight  tumefaction  appears  i mined iately  above  the  syrupliysis  pubis* 
(See  Figs.  30;i  and  3D4.)     This  indicates  that  the  placenta  has  become 
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J  TH  OF  HuAD,  Facte  falling  Backwari>  towari*  Anus. 

separated  from  the  interior  of  the  uterus  and  is  now  in  the  lower  uterine 
segment  or  the  upper  portion  of  the  vagina.  From  this  position  it  is 
expelled  by  the  aetiuu  of  the  abdominal  muscles,  tbe  time  varying  accord- 
ing to  the  efliciency  of  their  contraction.  In  sotoc  women  tbe  entire  pla- 
cental period  may  be  terniinaled  sfmntaneonsly  within  a  few  minutes  after 
the  birtli  of  tbe  child,  while  in  others  the  placenta  may  remsiin  in  the 
lower  uterine  segment  for  hours  unless  forced  from  it  by  proper  manipu- 
lation on  the  part  of  the  obBtetrician* 

Daring  the  third  stage  there  is  nearly  always  a  slight  amount  of  haemor- 
rhage,  which  in  normal  cases  amounts  to  300  or  400  cubic  centimeters. 
Not  infrequently  the  patient  may  have  a  cbil!  during  this  period,  or  im* 
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mediately  after  ik  completion.  This»  aUlmiigh  it  may  appear  somewhat 
alarmm^,  in  itself  lias  no  signifieanee,  as  it  is  merely  a  vasomotor  phe- 
nomeoon, 

DiariitioE  of  Labor. — The  duration  of  labor  presents  coneiderahle  in- 
dividual variatioiiii.  and  is  usually  about  six  hours  longer  in  primiparge 
than  in  multipane.  (Tenerally  speaking,  the  average  for  the  former  is  about 
eighteen  hours,  of  whicli  sixteen  are  oeeupied  by  the  first,  one  and  three- 
quarters  to  two  by  the  second,  and  a  quarter  to  a  half  hour  by  the  third 
stage  of  labor;  for  the  latter  it  is  al)Out  twelve  hours,  eleven  of  which 
are  oceujued  l)y  the  first,  and  one  by  the  second  stage. 

According  to  G.  Veit^  the  average  duration  of  labor  is  twenty  hours 
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for  primipara^  and  Iwelve  for  multipane;  aecftrding  tn  Spiegelbcrg,  Beven- 
teen  and  twelve  hours  respectively.  The  slower  course  of  labor  in  the 
former  is  due  to  the  greater  resistance  offered  Ity  the  soft  parts.  Occa- 
sionally  labor  may  be  extremely  rapid,  and  even  in  primipara*  tlie  entire 
process  is  sometimes  completed  within  a  few  hours:  while,  on  the  other 
hand,  a  duration  of  twenty-four  to  thirty-six  hours  or  even  longer  is  not 
unusual. 

Labor  is  usually  more  prolonged  in  elderly  than  in  young  primipane 
— that  is,  after  the  thirtieth  year.  According  to  Ahlfchl.  it  averages  seven 
hours  longer  in  the  formen  though  Varnier  states  that  the  difference  is 
ver)'  much  less.    At  the  same  time  the  latter  author  points  out  that  forceps 
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Ire  mtieh   more  frequently  required   in  ohl  primipara?,   bein^  applied  in 
'25  per  cent,  and  iJi  per  cent,  of  the  cases  respectively,  thus  indicating  that 
labor  would  have  lasted  much  longer  had  it  not  been  terminated  by  opera- 
tive  means.     It  is  usually  considered  that  labor  i?  likewise  prolonged  in 
[extreme  youth,  but  the  observations  «jf  Gache  and  Bondy  prove  that  such 
belief  is  erroneous. 
It  is  generally  stated  that  delivery  occurs  most  frc(|uently  between  the 
hours  of  2  and  4  a.  in.     The  statistics  of  Kna[)p,  which  are  based  upon 
39/100  cases,  sliow  that  this  is  not  correct,  and  that  more  children   are 
born  between  1>  and  l:i  p.  m.  than  in  any  other  three  hours  of  the  day* 
[Furthermore,  if  the  cases  be  divided  into  two  groups,  according  as  de- 
livery occurs  betwH'en  6  a.  ni.  and  6  p.  ni.,  and  G  p.  m.  and  G  a.  nu  respec- 
tively, it  will  be  found  that  only  4  or  5  per  cent,  more  children  are  born 
[in  the  latter  than   in  the  former  period.     The  general   belief  that   most 
.  labors  occur  at  night  is  due  to  the  fact  that  the  process  usually  lasts  more 
than  twelve   hours,   and  accordingly   either   its  beginning  or  end  must 
necefisarily  fall  between  6  |>.  m.  and  (>  a,  m. 
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CHAPTER    XI 


THE  FORCES  CONCERNED  IN  LABOR 


The  Cervix  in  the  Later  Part  of  Pregnancy^^On  vaginal  examination 
in  the  later  months  of  pregnancy,  the  cervix  is  found  to  be  much  softer 
anti  somewhat  broader  than  in  the  non-pregnant  condition.  At  the  same 
time  it  uRually  gives  xue  impression  of  being  considerably  shortened,  es[)e- 
cially  in  its  anterior  portion.  This  condition  led  Mauriceau,  Roederer, 
and  nearly  all  of  the  earlier  authorities  to  believe  that  from  the  fifth 
month  onward  the  upper  portion  of  the  cervix  gradually  became  obliter- 
ated and  contributed  to  the  enlargement  of  the  uterine  cavity,  that  which 
was  left  at  the  und  of  pregnancy  representing  merely  its  inferior  end, 

Stoltz.  in  1826.  Btatt^d  that  this  doctrine  was  ineorreet,  and  that  the 
shortening  was  only  apparent,  being  brought  about  by  a  fusiform  dilata- 
tion of  the  cervical  canal  which  resultetl  in  the  ajiproach  of  the  interna! 
to  the  external  os.  He  believed  that  the  etrvix  retained  its  integrity  until 
about  two  weeks  before  the  onpet  of  lalior,  when  the  canal  slowly  became 
obliterated  and  came  to  form  part  of  the  ntcrtue  cavity.  Matthews  Duncan 
accepted  the«e  views,  but  pointed  out  that  they  hiid  been  anticipated  by 
the  anatouiieal  work  of  Verhegen,  l>e  Graaf,  and  Weitbreebt  (1710-'50). 
At  the  same  time  he  insisted  upon  cer- 
tain moditications,  holding  that  the  cer- 
vical canal  remained  practically  nn- 
banged  until  the  onset  of  labor.  His  p^^ 
tatements  soon  received  abundant  eon-  in 
finnation  from  the  observations  of 
Hoist,  Miiller,  Lott,  Taylor,  Lusk,  and 
many  other  investigators. 

Miiller  pointed  out  that  the  apparent 
shortening  of  the  cervix  was  due  to  the 
marked  anteflexion  of  the  uterus  and 
the  depression  of  the  anterior  fornix  of 
the  vagina  by  the  presenting  part,  to 
which    should    Ik*    added    the    increased 

8nci?idenee  of  the  entire  genital  tract.  He  also  stateil  that  the  finger,  at 
the  end  of  pregnancy,  could  bo  introduced  into  the  eanal  for  a  distance  of 
2*5  to  3  centimeters  before  it  was  arrested  by  the  internal  os.  His  con- 
clusions were  verified  by  further  clinical  observation,  so  that  it  is  now  gen- 
erally admitted  that  in  the  great  majority  of  eases  the  canal  remains  prac- 
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hyjiertropliy  of  the  uterus* 

In  recent  years  the  results 
obtained  by  exam inat ion  during 
life  Imve  received  additional  con- 
fir  mat  ion  froui  the  study  of  fro- 
zen sections  made  through  the 
bodies  of  wo  mm  dying  late  in 
ji  I'egn  ancy ,  V  a  1  ii  a  l>le  con  t r  i  ba- 
tions  along  these  lines  have  been 
nmde  hy  Waldeyer,  Schrocder, 
Braune  and  Zweifel  Pioard  and 
Varnier,  Leopold,  and  others. 

Lower  Uterine  Segment* — 
For  a  short  time  after  the  ajv 
jwa ranee  of  MiilleKs  work  in 
1H<j8,  the  question  concerning 
the  behavior  of  the  cervix  was 
regarded  as  practically  settled; 
but  these  hopes  were  shattered 
in  IH72  by  the  studies  of 
Braune  upon  frozen  sections 
made  lli rough  a  woman  who  had 
dio<]  during  the  second  stage  of 
labor.  IT  is  specimen  showed 
distinctly  that  the  interior  ot 
the  uterus  was  divided  into  two 
parts  by  a  projecting  circular 
ridgo,  10  to  11  centimeters 
abrjve  the  margins  of  the  dilated 
external  os,  its  situation  being 
marked  by  a  large  vein»  and  by 
the  deflection  of  the  peritoneum 
from  the  anterior  stirfaee  of  the 
uterus  (Fig-  2'^Q).  The  portion 
above  it  fKJSsessed  thick  walls, 
while  the  remainder  appeared  as 
a  thin-walled,  muscular  tube 
through  which  the  head  had 
partially  passed.  Braune  identi- 
fied this  ring  or  ridge  with  the 
ntcrnal  o^^,  and  concluded  that 
everything  hclow  it  had  been 
derived  from  the  cervix ;  no?  did 
he  think  it  remarkable  that  the  small  canal  which  had  existed  up  to  the  time 
of  labor  should  have  been  converted  into  a  structure  of  euch  dimensions. 


Fio-  219. — Cbuvix  at  titk  Ekti  or  Preonanct^ 

8BOWING    pBBSlcaVATlON   OF   CAJ^At    (l>eOpold). 
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Sndl,  ill  his  wi>rk  iijton  riiptiir<*  of  iht^  iittriis,  wliieli  appeared  in 
1875,  pointed  out  that  when  pucIi  an  uccidcnt  occurs  the  point  of  rupture 
is  nearly  always  situated  hclow  Braune*8  ring — namely,  in  the  lower  uterim 
segment.  When  he  took  up  the  euhj*.'ct  the  following  year,  he  considered 
it  inconceivaljlc  that  the  eervieal  eanah  wineh  was  only  "Z.h  to  3.5  centi- 
meters long  at  the  end  of  pregntmcy,  could  be  converted  in  a  few  hours 
into  the  structure  descrihed  l)y  Braune,  He  therefore  conclurled  that, 
if  the  upper  boundarj^  of  the  latter  really  represented  the  internal  m, 
certain  preparatory  Uiodifications  must  have  taken  ]tlacc  during  the  later 
part  of  pregnancy  in  order  to  ?nake  such  a  remarkable  chuuge  poi^sible.  He 
believed  that,  during  the  lagt  few  weeks  of  pregnancy,  the  tissue  forming 
the  outer  portion  of  the  cervix  was  gradually  shifted,  so  that  it  became 
incorporated  with  the  niuseulature  *vf  thr^  Iawit  portion  of  the  body  of  the 
uterus,  while  the  cervical  mucous  meruliniuc  retained  its  original  position. 
According  to  his  view,  then,  the  true  internal  os  was  situated  not  at  the 
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Fio,  220. — FnocBN  Sbction  through  Woman  dtinq  DuntNo  Second  Stage  of  Labor, 
sBOWiKO  CoNTRAr'TroN  RiNo  (Bramie), 


up[jer  termination  of  the  cervical  mucosa,  but  much  higher,. and  at  ^  level 
correeponding  to  that  of  Braune's  ring. 

Although  BamlTs  complicatal  explanation  is  no  longer  accepted,  his 
name  will  always  have  a  place  in  the  literature  of  the  f^uhject.  More 
particularly,  as  we  are  indebted  to  him  for  our  views  concerning  the  clin- 
ical significance  of  the  lower  uterine  segment,  inanmurh  as  he  was  the  first 
to  distinguish  clearly  between  the  function  of  the  ujjper  contractile  and 
active  and  of  the  lower  passive  segments  of  the  uterus,  as  well  as  the  rela- 
tion which  they  bear  to  the  occurrence  of  rupture. 
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ring. 


Internal  08. 


External  as. 


^  Intemnl  c 


Ejitemal  c 


The  diBcii&Fii>n  started  Ijy  Bandl  lias  \\vvn  responBibk^  for  an  irjiroense 
literature.  Two  Jiiaiii  views  have  been  advanced  ecuieeniirig  the  nature  and 
origin  of  the  f)a?:sive  segment  of  the  uterus.  Accordin;:^  tn  tlie  first,  it  is 
derived  partly  from  tlie  eervix,  the  internal  os  being  supposed  to  be  sit- 
uated 3  or  4  centimeters  above  the 
exiernah  w^liile  the  rest  of  the  struc- 
ture— Ihe  lower  uterine  seg^nicnt — 
is  formed  hv  the  lower  portion  of  the 
body  of  the  utenii^.  According  to 
the  second  view,  the  entire  structure, 
from  Bra  line's  rin^  to  the  external 
Oii,  is  derived  entirely  from  the  cer- 
vix»  The  first  view  has  received  the 
indorsement  of  such  authorities  ao 
Sebroeder,  Ruge,  von  Franqne,  Bar- 
bfnir,  and  Yeit,  wbibj  the  ecuToctness 
of  the  secon«l  expbiDatton  is  uplield 
by  BanrlK  Iviistncr,  Bayer,  Zweifel, 
ttWisel,  and  others.  Tluil  the  ques- 
tion is  not  yet  settled  is  shown  by  the 
fact  tbat  BuTuni  and  BUniireielu  after 
Fia.  22 L — DtAORAM  iLLtrnTRATiNo  Maw*  studying  a  ncw  frozen  section  in 
WsastoNatureofLowebUtbrih*  ^,^^j  j^^.jj  ^^  ^be  latter  view;  while 
SBOMBin' (American  Text-Book).  x^     i  -  n  a-         -         i    . 

Ear  boar   is   equally   positive   m   stat- 
ing that  it  is  by  no  means  of  universal  ati[ilication. 

At  first  glance  it  might  appear  strange  tliat  {be  question  has  given  rise 
to  Biich  divergence  of  opinion,  as  it  wonld  seen*  a  very  simpb^  matter  to 
demonstrate  the  structure  of  the  parts  by  microscopical  examination.  If 
the  first  view  l>e  correct,  the  inner  surface  of  the  portion  which  is  sup- 
posed to  he  derived  from  tbe  uterus  sbouhl  be  lined  by  decidua,  and  the 
portion  helow  it,  corresponding  to  the  cervical  canal,  by  the  characteristic 
cervical  mucosa.  On  the  otlier  hand,  if  tbe  second  explanation  is  to  be 
accepted,  the  entire  structure  below  Braune's  ring — the  foniracilon  or 
reiraciwn  ring,  as  it  is  variously  designated — should  be  lined  by  cervical 
epithelium. 

Unfortunately,  tlic  question  is  not  so  easily  solved.  In  tbe  first  place, 
the  forma tif>n  of  the  structures  in  question  is  in  great  part  a  clinical  phe- 
nomenon; and  while  the  situation  of  the  contraction  ring  can  usually  be 
definitely  made  out  by  the  examining  finger  during  labor,  it  is  not  »o 
clearly  marked  after  the  removal  of  the  uterus  from  tbe  dead  body.  Again, 
the  majority  of  the  specimens  which  have  been  relied  upon  to  settle  the 
question  were  frozen  before  being  subjeeted  to  microscopical  examination, 
so  that  the  finer  liistological  details  had  lM*eoine  obliterated,  Jn  spite  of 
these  obstacles,  however,  the  question  has  gradually  approached  a  solution, 
and  most  investigators  are  inclined  to  believe  that  the  first  view  is  cor- 
rect, except  in  occasional  instances. 

Moreover,  Aschoff  in  1906,  and  again  in  1908,  stated  that  a  great  part 
of  tbe  confusion  is  due  to  the  fact  that  those  tailing  part  in  the  discussion 


» 


,  the 

■      pln< 


are  not  a/rreefl  m  in  wliat  oonftitiittH  liir  r^Tvix.  He  holds  that  a  narrow 
portion,  the  is^thuiue,  usimlly  separates  the  iikTine  favity  frrmi  the  cerviral 
canal,  and  is  linefl  by  tj'pieal  uterine  niiicosa.  It  is  therefore  apparent  that 
those  who  desi^^nate  its  upper  op(>nin<j  as  the  iiitern^il  o%  must  eluttn  that 
the  lower  uterine  segment  is  fieri  veil  from  the  cervix;  while  those  who 
place  the  internal  os  at  the  jiinction  iM^ween  the  isthmus  and  cervical 
al  are  likewise  correct  in  holdincr  that  the  pagsiye  portion  of  the  uterus 
derived  both  from  its  body  and  cervix.  To  obviate  this  diftieulty,  he 
pTO|joses  to  de?i«T)nto  the  ujjper  bimI  lower  openiuL^s  of  Hie  isthmus,  re- 
spectively, 38  the  anatriniieal  and  histolo^uHeal  internal  oh.  The  contrac- 
tion ring  corresponds  to  the  former,  while  the  lower  utt*rine  sequent  is 
derived  from  the  tissue  lyintf  between  it  irnd  the  histolocrical  internal  os, 

Plate  IX  represents  a  vertical  mesial  section  ihrou<:h  the  uterus  of  a 
woman,  seven  months  pregnant,  who  died  at  the  Johns  Hopkins  Hospital 
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i.  222.^ — Mt  Fbozen  Sbction.  showing  «  u   ui  1 1  in  or  the  Bibth  CAifAL  IK  First  Pabt 
OF  Second  SrAtit  in   Lauur.      x   J. 

CM.,  conUrsotion  ring;  o.r.,  external  os. 

during  premature  labor.  Jn  this  it  \b  clenrly  8een  that  the  external  os  is 
not  dilated,  hut  that  the  cervical  canal  has  become  ohlitenitcd  and  a  die- 
tine  I  lower  uterine  se^iueut  has  been  formed*  Careful  exam  i  nation  shows 
that  the  latter  is  lined  with  a  typical  cervical  mucous  membrane  for  a  dis- 
tance of  3.5  to  4  centimeterf*  fnuo  the  nuir^ins  of  the  external  os,  whereas 
above  this  point  the  tissue  is  distinctly  uterine  in  appearance  and  is  cov- 
ered by  decidua. 

Fig,  222  representg  part  of  a  frozen  section  through  a  pregnant  cadaver, 
18 
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shown  in  Platt^  I,  wliicli  was  kitnlly  placvd  at  rny  di8|)nsal  by  Drs>  J,  FToliiios 
Smith  and  L.  E.  Neale.     The  woman,  who  Itad  a  sliglitly  generally  con- 
tracted rachitic  pelviB,  died  in  !ahor  with  the  niemhranes  jirotruding  from 
tlie  vulva.     The  child  presentetl  by  the  hreech,  which  liad 
not  yet  heeome  enga«xcd.     The  cervical  canal  was  obliter- 
ated and  tfie  external  os  fully  dilated,  its  margins  being 
mWmr/  ^  millimeter  thick.     There  was  no  trace  of  the  internal 

ifilV  W  ^^^'     ^^^'^^  centimeters  above  the  external  os  w^as  a  well- 

WkWr  marked  contraction   ring.     Unfortunately,  the  ftpecimen 

iKi\kllW  ^^^^^  ^^  maeeratt/d  that  the  lining  membrane  of  the  cer- 

ift.vUIf!l!if  yi^ai  canal  and  lower  nterine  segment  had  disappeared. 

Mieroscopical  examination  revealed  only  a  few  cervical 
glands  in  tlu»  neighborlmod  of  the  external  os,  but  gave 
no  information  an  in  whether  the  portion  below  the  con* 
traction  ring  was  lined  by  dccidua  or  cervical  epithcliunu 
Hofmeier,  in  188<i,  demonstrated  that  the  stnicture 
of  tiie  lower  uterine  segment  is  not  honiogeneous*  and 
that  tlie  portion  whieli  eorrespnnds  to  the  curvix  is  com- 
posed of  dense  connective  tissue  rich  in  elastic  fiben*, 
while  its  upper  part  is  made  up  of  nuiscular  lamella^ 
which  pursue  an  alninst  parallel  coui^sc,  whereas  as  soon 
as  the  contraction  ring  is  reached  the  uterine  muscula- 
ture takes  on  its  characteristic  appearance. 

Changes  in  the  Uterus  during:  the  First  Stage  of 
Lahor."  Passing  from  these  more  or  les^s  theoretical  con- 
siderations  to  the  condition  of  the  uterus  at  the  onset 
of  labor,  we  lirrd  that  the  organ  is  ntade  up  of  two  parts: 
a  large,  thin -walled,  muscular  sac^ — the  body— to  the 
\  e,         lower  end  of  which  the  small  cervix  is  attached*     The 

jr  wall  of  the  former  rarely  exceeds  5  minimetcrs  in  thick- 

*  nes*«,  and  is  lined  by  decidua  and  the  fcetal  membranes. 

The  cervix  is  softened  and  very  succulent.  It  presents  a 
more  or  less  fusiform  canal,  3  to  4  centimeters  long, 
which  18  bounded  at  its  upper  and  lower  ends  by  the 
internal  and  external  os  respectively;  its  w^alls  rarely 
exceeding  1.5  centimeters  in  thickness.  The  condition  of 
the  external  os  varies  considcrahly,  according  as  the 
patient  is  a  primiparous  or  mult i parous  woman.  In  the 
former  it  is  quite  tightly  closed  and  barely  admits  the 
tip  of  the  little  finger;  while  in  tlie  latter  it  is  widely 
gaping,  BO  that  the  index  finger  can  he  readily  passed 
through  the  funnel-shaped  cervical  canal  up  to  the  in- 
ternal OS. 

During  labor,  undiT  the  iuihu^nce  of  the  uterine 
contractions,  the  uterus  becomes  differentiated  into  two  distinct  portions, 
wliich  are  separated  from  one  another  by  the  contraction  ring.  The  upper 
is  tlie  active  contra«'tile  portion  and  bc^comes  thicker  as  labor  advances* 
while  the  lower  plays  a  merely  passive  part,  becoming  converted  into  a 
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Via.  223— Section 
'tiiuouGH  Lower 
Uterine       8eo- 

MENT  AND  CeR' 
ViX,  SHOWING 

R  HUM  BUI  DA  I.  Au- 
ra NTl  EM  E  NT  OF 
MC»CLB      FlOKRB 

IN  Form  Kit  and 
Dknse  ftxHro 
TURE  IN  Latter 
(Hofmeier). 

P..  peritonral  cov- 
Diing  of  uterus; 
o,e.,  OBcxt<?nuim; 
o.i.,  Oft  internum. 
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thin-walled    rauscular    tube    for    the    transmissioii    of    the    ffptus     (Fig. 
225). 

With  the  oBset  of  labor  pains  tho  fluid  contents  of  the  nterns  are 
subjected  to  pressure.     As  the  lower  uterine  segment  and  the  cervix  will 


IM 


Fig.  224. 


Fijt.  22'i 


FiGa.224*225.— DuoRAMrt  op  BrnrH  Canal  at  End  of  PuEGNANrt  and  bdrinq  Sbcond 
Stage  of  La  bum,  sRowrwa  Fohmation  or  Bihth  Can'al  (Srhmeder). 

naturally  constitute  a  point  of  least  resistance,  the  fluid  pressure,  which  is 
transmitted  equally  in  all  directions  by  the  aumiotie  fluid,  consequently 
gives  rise  to  an  increased  tension  and  distention  of  these  portions  of  the 
uterus.     On  abdouiinal  palpation,  even  before  the  rupture  of  the  nieni- 


/ 
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Fig.  226.— Dilatation  of  Ckkvix,  Flinnel-hhaped  OBUTi&fiATmN  of  Iktkrnal  Oa  and 

Cervical  Canal  (L<?op«ld). 


branes,  two  zones  can  sometimes  be  dilferentiated  during  a  contraction* 
the  upper  one  of  which  is  liriu  and  hard,  while  the  lower  affords  a  semi- 
fluctuant  sensatiun.  The  former  represents  the  contractile  portion  of  the 
uterus,  the  latter  the  passive  lower  uterine  segment  and  cervix. 

Again,  since  the  cervix  is  perforated  by  its  canal,  the  fluid  pressure 


250 


THE  FORCES  CONCERNED  IN  LABOR 


exerted  by  the  bag  of  waters  tends  to  cause  its  obliteration  and  final  dila- 
tation, which  \B  aided  by  the  traction  exerted  upon  its  niargin*  by  the  con- 
tracting fiherB  of  the  upper  portion  of  the  bofly  of  the  ntenis.  When  com- 
plete dilntatioD  has  been  effected,  the  external  os  h  about  10  centimeters 


»5^^ 


Flo.  227. — Dilatation  of  Cjlevix  runTKEH  advanced  than  in  Fto.  226  (Leopold).    X  1* 

in  diameter,  and  its  margins  lie  8  to  10  eeiiti meters  below  the  contraction 
ring,  while  no  trace  of  the  internal  os  can  be  found.  At  the  same  time  the 
bladder  is  gradually  drawn  up  in  front  of  the  lower  uterine  Begrrient  until 
it  beconiee  almost  entirely  an  abdominal  organ. 

The  dilatation  of  the  cfrvia:  should  be  regarded  as  consisting  of  two 
stages:  first*  obliteration  of  the  canal;  and,  second,  dilatation  of  the  ex- 
ternal 06.     The  obliteration  occurs  from  above  downward,  the  beginning 
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Fig.  228.^ — Cervical  Canal  completely-  odliteiiated,  External  Oa  Intact.     X  L 


being  indicated  by  a  funnel-shaped  deprci^sion  at  the  region  of  the  internal 
osy  which  gradually  increases  in  extent  and  depth  until  the  entire  canal 
has  disappeared,  when  the  uterine  cavity  is  separated  from  the  vagina  ; 
merely  by  the  external  os.    This  is  clearly  shown  in  Figs.  226,  227,  and 


CHANGES    IN    THE    UTERUS,    SECOND    STAGE    OF   LAW 


Z2B,  and  ako  in  Figs.  229,  230.  231,  and  232,  which  represent  reeonstmc- 
tions  from  the  frozen  sections  of  Schroeder,  Winter,  Saxinger,  and  Tibone, 
all  of  which  were  made  through  women  who  died  during  the  first  stage  of 
labor. 

After  the  cerviciil  canal 
has  become  obliterated,  dila- 
tation of  the  external  os  oc- 
curs. In  many  instances  its 
margins  become  extremely 
thin,  and  when  tense  gives 
a  sensation  as  il  they  might 
cut  the  examining  finger. 
This  change  is  brought 
about  aliuo^t  entirely  by  the 
force  exerted  by  tlie  bag  of 
of  waters,  or,  when  that  has 
ruptnred  prematurely,  by 
the  pressure  of  the  present- 
ing part,  itaelf. 

The  course  of  events  differs  considordbly  according  as  t!ie  woman  is  in 
her  first  or  a  subsequent  pregnancy.  In  the  former  case  marked  resistance 
is  offered  by  the  external  os,  and  a  considerabb^  time  must  elapse  before 
complete  dilatation  is  aceomplished;  whereas  in  the  latter,  the  os  is  gaping 


Fig.  229-     iJi. 
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Obliteration  of  Internal  Us;  Canal  2  Cknti- 


^' 


V 


y 


^i^, 


YO,  2S0, — EhLATATlUN  OF  CBBVIX,  ALL  BUT 
Low  EH    10    MiLLlMIGTISfid   OF    CaNAL   OB- 

litbbated;  Eztsbnai^  Os  Ukcqanogd 
(Winter).      X  1- 


Fio.  231, — Dilatation  of  Cervix,  all  but 
Lower  3  Millimeteiw  of  Camal  db- 
litehated;  External  Os  Unchanoed 
(Saxinger).      X   i. 


and  very  little  foree  is  required  for  iU  complete  dilatation  after  the  cer- 
vical canal  has  beeome  obliterated. 

Changes  in  the  TJtertts  during  the  Second  Stage  of  Labor. — During 
the  first  stage  of  labor  the  contractions  of  the  ntoros  hove  resulted  in 
lie  differentiation  into  two  parts,  wbieb  are  sef^arated  from  one  another  by 
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Fio.  232, — DiLATATioK  op  Cekvix,  Canal  ob- 
literated; ExTEiiNAL  Ob  15  Centimctkh  in 
Dlameteh.  Placenta  Piuevia  (Tiboue).  x  J* 


the  contraction  rinfr-  Above  is  the  active,  contrartile  portion,  which  be* 
comes  thicker  as  labor  advances,  and  below  the  tliin-walird,  passive^  lower 

uterine  segment  and  cervix  (Fig. 
225). 

While  these  changes  are  being 
cffectccl,  til  ere  lias  been  no  ad- 
vance on  the  part  of  the  feet  us, 
and,  as  a  rule,  the  presenting 
part  occupies  the  mme  position 
from  tfie  onsM?t  of  lal>or  until 
complete  ililatatinn  of  the  cervix. 
With  the  coinmenecrnent  of  tlie 
second  stage,  however,  descent 
begins,  and  under  normal  condi- 
tions continues  slowl>'  hut  stead- 
ily until  delivery  is  accomplished. 
Naturally,  the  differentiation  in- 
to stages  is  more  or  less  arbitrary, 
80  that  it  oc'casiouallv  liappens 
that  the  presenting  part  begins 
to  descend  during  the  latter  part 
of  the  first  stage. 

After  it  has  bruught  about  complete  dilatation  of  the  cervix,  the  bag 
of  waters  has  served  its  function,  and  rupture  usually  now  occurs,  which 
is  manifested  by  a  sudden  rush  of  a  greater  or 
lesser  quantity  of  a  tolerably  clear  fluid  from  the 
vagina.  Occasionally  the  membranes  give  way 
some  time  before  complete  dilatation  of  the  cervix 
has  been  brought  about;  whereas  in  rare  instances 
they  may  retain  their  integrit}^  until  the  comple- 
tion of  labor,  so  that  the  feet  us  is  born  surrounded 
l*y  them,  the  portion  covering  its  head  being  desig- 
nated ae  a  mul. 

We  have  already  directed  attention  to  the 
changes  in  shape  which  the  uterus  presents  dur- 
ing contraction.  These  may  he  noticed  in  the 
first,  but  more  espeeially  in  the  seeond,  stage, 
when  the  organ  increases  const ilerably  in  length, 
and  at  the  same  time  dinunishes  in  its  transverse 
and  antero'postcrior  diameters  with  each  con- 
fraction.  The  increase  in  length  is  due  partly  tt» 
the  stretching  of  the  lower  uterine  se«?nient,  and 
partly  to  a  straightening  out  of  the  fmtus;  but 
w^e  are  unable  to  make  definite  statements  as  to 
its  extent,  for  at  present  we  postiess  no  means  of 

ascertaining  how  far  the  retraction  of  the  upper  portion  of  the  uterus  may 
serve  to  counterbalance  the  stretching  of  lis  lower  segment.  Tn  rjbstructed 
labors,  in  which  marked  disproportion  exists  between  the  size  of  the  present- 


PlO.  233, —  DiAGHAM  SBOW- 
IN«  Af-TKJN  OF  InTHA- 
UTKIUNE  PhEKSUKE^MRM- 

BRANe8  NOT  Ruptuukd. 
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mg  part  and  the  pvhic  caiKil,  the  luwer  uterine  Be^nicnt  is  Biibjected  to 
exce*isive  strefcehing,  and  euiiHetiiieutly  tlie  eunlraetiuD  ring  assumes  a  much 
higher  level,  when  it  can  be  palpated  as  a  distinct  trausverse  or  oblique 
ridge  a  short  distance  below  the  unibilicus.  With  the  formation  of  the 
lower  uterine  segment,  tlie  upper  portion  of  the  uterus  increases  markedly 
in  thickness,  and,  as  labor  proef^efls,  covers  a  progre!*>i',cly  decreasing 
portion  of  the  child.  Thus,  when  the  head  is  upon  the  pc  rineum  less  than 
one-half  of  the  foetus  is  in  the  upper  segment 

Forces  Concerned  in  Labor. — A^  long  as  tlie  inembraiK  s  an'  unruptured 
and  the  uterut!  contains  a  nornuil  (piantity  of  amniotic  fluid — that  is^ 
during  the  entire  first  stage  of  hihor,  and,  iu  tbe  rare  instances  in  whleh 
they  remain  intact,  in  the  second  stage — whatever  force  is  exerted  Uy  the 
contracting  uterus  is  transmitted  to  the  liquor  amuii,  and  by  it  to  the 
fietus.  In  accordance  with  the  laws  of  fluid 
pressure,  therefore,  it  is  applied  with  ecjual  in- 
tensity to  all  portions  of  the  cbild,  and,  were  it 
not  that  the  lower  uterine  segment  and  cervix 
represent  the  point  of  least  resistance  in  tlie 
uterus,  all  its  efTec^t  would  tie  wasted;  wliereas, 
in  the  circumstances,  it  gives  rise  to  the  forrua- 
tion  of  the  lower  uterine  segment  and  the  dila- 
tilliA  of  the  cervix,  but  plays  no  part  in  eaus- 
in^the  descent  of  t!ie  child.  Altenliiin  was 
first  directed  to  this  point  by  Schatz  and  l.nhs, 
and  all  subsequent  autliorities  have  accepted 
their  conetusinns. 

After  rupture  of  the  membranci^,  a  greater 
or  lesser  portion  of  the  amniotic  fluid  escapes 
from  the  uterus,  but  in  vertex  presentations  the 
presenting  part  usually  acts  as  a  fairly  efficient 
tampon  and  causes  the  retention  of  a  considera- 
ble quantity,  win'ch  fills  out  the  inttTstices  be- 
tween the  ftetiis  and  the  uterine  walls-  Labs 
believed  the  amount  retained  was  usually  suffi- 

»cif?nt  to  prevent  actual  cnimtact  witli  the  surfnee  of  the  fcetus,  and  that 
therefore  extnjsion  of  the  latter  w^as  brouglit  alxiut  by  fluid  pressure 
4^no.  He  argued  that  under  such  circumstances  (Fig,  234)  the  entire 
fliTface  of  the  foetus,  except  the  portion  projecting  through  tbe  cervix,  would 
be  subjected  to  fluid  pressure,  which,  as  it  is  equal  in  all  directions,  would 
exert  no  eflecfc  upon  the  fn'tus,  except  in  a  line  passing  through  tbe  center 
of  the  portion  not  subjected  to  it,  thus  maoilVsting  itself  as  a  downward 
force  bringing  about  descent. 
^^  On  the  other  liand.  Labs  held  that  in  all  other  presentations,  as  well  as  in 
^p  those  of  the  vertex  when  tbe  aumiotic  fluid  has  almost  completely  rl rained 
"  off,  other  factors  come  into  phiy  which  he  rcgardcil  as  ilisttnctly  pathological. 
I  In  such  cases  the  contracting  ulero^  would  come  in  diruct  contact  with  the 
^H  Burface  of  the  fcetus,  and  the  force  exerted  by  the  fundus  would  be  directly 
H  transmitted  to  the  presenting  part  by  way  of  the  vertebral  column. 
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Most  recent  writers  have  not  hesitated  to  accept  Lahs's  interpretation, 
but  Olshaui^en  in  1901  dirt'cted  attention  to  the  fact  tliat  the  latter  force 
comes  into  play  even  in  normal  vertex  presentations.  He  pointed  out  that 
only  four  frozen  sections,  through  womt-n  dying  in  the  second  stage  of 
labor,  were  available  for  the  study  of  the  question — namely,  two  of  Braune 
and  those  of  Chiaii  and  Barbour — and  that  in  three  of  them  the  fundus 
J^  was  in  direct  contact  with  the  hrL*et'h  of  the 

child.  He  then  estimated  that  at  least  300 
cubic  centimeters  of  amniotic  fluid  were  re- 
^uire<!  to  till  out  the  interstices  betwt*en  the 
surface  of  tlie  fcetns  and  the  uterine  wall, 
and  stated  that  the  cliild  could  not  be  ex- 
pelled solely  by  fluid  pressure  unless  a  greater 
quantity  tlian  this  were  present. 

In  200  cases  he  measured  the  amount  of 
amniotic  fluid  escaping  when  the  child  was" 
born,  which  practically  represents  the  quan- 
tity remaining  in  the  uterus  after  rupture  of 
the  membranes,  and  found  that  in  80  per 
cent,  of  tlic  primiparfp  it  did  not  exceed  300 
cubic  centinieters;  while  in  60  per  cent*  it 
was  not  over  200  cubic  centimeters,  an 
amount  by  no  means  sutlicient  to  fill  out  the 
inter??tices,  let  alone  to  separate  the  broecli 
from  the  fiinfUus,  which  is  absolutely  essential 
for  the  proper  action  of  fluid  pressure.  He 
therefore  concluded  that  in  the  circumstances 
dh'ect  pressure  must  be  exerted  by  the  contracting  uterus  upon  the  breech, 
whence  it  is  transmitted  through  the  vertebral  column  to  the  head,  and  that 
Ibis  is  rendered  possible  by  the  diminution  in  the  transverse  and  antero- 
posterior dianu'ter  of  the  uterUs,  which  results  in  an  extension  of  the  child 
and  its  conversion  for  the  time  being  into  a  comparatively  rigid  object. 

In  addition  to  these  factors,  the  contractions  of  the  abdominal  muscles 
of  the  woman  also  play  no  mean  part  in  effecting  the  extrusion  of  the 
child;  indeed,  according  to  Schroeder,  they  alone  bring  it  about.  Ols- 
bausen,  on  the  other  hand,  while  not  denving  their  importance,  does  not 
consider  that  they  are  the  sole  factors  concerned.  It  is  apparent,  however, 
that  their  action  is  usually  essential  for  the  birth  of  the  foitus,  for  when 
it  is  entirely  absent,  or  only  partially  comes  into  play,  labor  is  fret]yently 
so  delayed  that  rf^sort  to   forceps  becomes  necessary. 

The  descent  of  tlie  presenting  part  is  also  partly  due  to  the  fact  that 
the  child  l>ecome8  straightened  out  by  the  action  of  the  pains  during  the 
second  stage.  According  to  SchroedeTj  its  length  from  vertex  to  breech  is 
increased  by  ^,5  centimeters  as  a  result  of  this  extension;  while  Olshausen 
considers  that  the  increase  is  considerably  great<T,  and  estimates  that  it 
varies  from  7.25  to  13  centimeters  in  70  per  cent,  of  the  cases.  Part  of 
this,  it  18  true,  is  counterbalanced  by  the  greater  length  of  the  uterus,  but 
the  remainder  is  accounted  for  by  the  descent  of  the  presenting  part. 
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When  the  hearl  has  descfrult^d  through  tlie  pelvis  and  is  resting  on  the 
pelvic  floor,  more  than  half  of  the  entire  length  of  the  child  lies  heneath 
lie  contraction  ring;  moreover,  as  the  upper  portion  of  the  uterus  becomea 
laller  and  smaller,  it  necessarily  exerts  a  diminished  effect  upon  the 
i,  so  that,  in  the  majority  of  cases,  it  hecomes  essential  that  the  abdom- 
Qal  contractions  should  participate  in  the  work. 

Immediately  alter  the  birth  of  the  child  a  marked  change  occurs  in 

the  position  and  size  of  the  ntems,  and  on  palpation  it  can  be  distin- 

jished  as  a  firm,  rounded  body  which  does  not  reacli  to  the  umbilicus. 

fAt  this  time  its  contracted  and  retracted  body  is  freely  movable  above  the 

collapsed  lower  uterine  segment  and  cen'ix^  and  can  readily  be  displaced 

in  any  desired  direction. 

Changes  in  the  Vagina  and  Pelyic  Floor  during  Labor. — The  outlet  of 
-the  pelvis  is  closed  by  a  number  of  layers  of  tissue,  winch  together  con- 
Fititute  what  is  known  as  tlie  pelvic  floor.    Beginning  from  within  outward 
one  meets  successively  with  the  peritoneunij  the  subperitoneal  connective 
tissue,  the  internal  pelvic  fascia,  the  levator  nm  and  coccygeus  muscles, 
the  external  pelvic  and  i>erioeal  fascia,  and,  included  between  the  latter, 
the  superficial  muscles  of  the  perineum,  external  to  which  are  the  subcuta- 
neous tissue  and  the  cutaneous  covering  of  the  perineal  and  vulvar  regions. 
Of  these  structures  tlie  most  importnnt  are  the  levator  ani  muscle  and 
the  fascia  covering  its  upper  and  bnver  surfaces,  which  for  practical  pur- 
es  may  be  considered  as  coui^tituting  the  pelvic  floor.    This  muscle  closes 
the  lower  end  of  the  pelvic  cavity  as  a  diaphragm,  and  presents  a  concave 
_upper  and  a  convex  lower  surface.     On  either  side  it  consists  of  a  pubic 
idjliac  portion;  the  former  is  a  band  2  to  2.5  centimeters  in  width,  which 
rililj(roni  the  horizontal  ramus  of  the  pubii^  3  to  4  centimeters  below  its 
BppJIr margin,  and  1  to  L5  eentinuters  iTorri  the  sympliysis  pubis.    Its  libers 
ass  backward  and  encircle  the  rectum,  and  pof^sibly  give  otF  a  few  fibers 
rhich  pass  behind  the  vagina.    The  greater  or  iliac  portion  of  the  muscle 
irises  on  either  side  from  the  white  line,  the  tendinous  arch  of  the  pelvic 
fascia,  and  from  the  ischial  spine,  at  a  distance  of  about  5  centimeters 
below  the  margin  of  the  superior  strait.    Its  fibers  do  not  possess  a  uniform 
arrangement,  but,  acconling  to  the  researches  of  Dickinson,  the  following 
portions  can  be  distinguished:    Passing  from  before  backward,  there  is  a 
narrow  band  which  crosses  the  pubic  portifin  and  descends  to  the  recto- 
vaginal septum.     The  greater  part  of  the  muscle  passes  backward  and 
imites  with  that  from  the  other  side  of  the  rectum,  while  the  posterior  por- 
tions meet  together  in  a  tendinous  rhaphe  in  front  of  the  coccyx,  the  most 
osterior  fibers  being  attaelied  to  the  bone  itself.     The  muscle  fails  to  fill 
rout  the  posterior  and  lateral  portions  of  the  pelvic  floor,  which  are  occupied 
by  the  pyriforrais  and  coccygeus  muscles  on  either  side. 

The  levator  ani  muscle  varies  from  3  to  5  millimeters  in  thickness, 
though  its  margins,  which  encirele  the  rectimi  ond  vogina,  are  somewhat 
thicker.  It  undergoes  considcTFiMo  hy|tertro[ihy  during  pregnancy,  and  on 
vaginal  examination  the  internal  margins  of  its  pelvic  portions  can  be 
felt  as  thick  bands  extending  backward  from  the  pubis,  about  2  centimeters 
above  the  hymen.    On  contraction  it  serves  to  draw  both  the  rectum  'and 
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ipna  forward  and  upward  in  the  diroction  of  the  [Symphysis  puhis,  and  is 
[  to  be  regarded  as  the  real  closer  of  the  vagina,  since  the  conatrietor  eunoi, 
'one  of  the  superficial  museles  of  tlie  peritoiieiun,  is  too  delicate  in  structure 
to  have  more  than  an  rtccessory  function, 

Althotigh  Farabeuf  estimated  that  the  levator  ani  upon  contraction 
exerted  a  force  of  froui  12  to  15  kilogrania.  it  is  generally  believed  that  it 
is  not  sufficiently  strong  to  afford  support  to  the  pelvic  contents  were  it 
!  not  reinforced  by  the  strong  pelvic  fascia.  Parauiore  in  1910  expressed  a 
contrar)'  view,  hut  the  prevailing  opinion  was  well  snniniarizcd  by  Eduard 
Jlartin  in  1911.  The  internal  pelvic  fascia,  which  forrn*^  the  upper  cover- 
I  ing  of  the  levator  ani,  is  attached  to  the  margin  of  tlie  superior  strait,  where 
it  16  joined  by  the  fascia  lining  the  iliac  fossa\»  as  well  as  by  the  transverse 
fascia  of  the  abdominal  wallt^.  It  passes  down 
over  the  pyriformis  ami  the  upper  half  of  the  ob- 
turator inlernus  mii^'lc,  and  m  firmly  attached  to 
the  pt^riosteum  covering  the  lateral  wall  of  the 
pt'lvis,  the  white  line  indicating  its  point  of  de- 
flect ion  from  the  hitter,  whence  it  spreads  out 
over  the  upper  surface  of  the  levator  ani  and 
coccvgeus  mngclcs. 

The  inferior  fascial  covering  of  the  pelvic  dia- 
phragm is  divided  into  two  parts  by  a  line  drawn 
between  the  ischial  tuber- 
osities. Its  posterior  por- 
tion consists  of  a  single 
layer  which,  taking  its  ori- 
gin from  the  sacro-sciatic 
ligament  and  the  ischial  tu- 
berosity, passes  up  over  the 
inner  surface  of  the  ischial 
hones  and  the  obturator  in- 
ternus  muscles  to  the  white 
line,  in  whose  formation  it 
['takes  pari  From  this  tendinous  structure  it  is  reflleeted  at  an  acute  angle 
rover  upon  the  inferior  surface  of  the  levator  ani.  the  space  included 
'between  the  latter  and  the  lateral  pelvic*  wall  being  designated  as 
the  iFchio-rectal  fossa.  The  structure  fdling  out  the  space  between 
the  pubic  arcli  and  a  line  joining  the  ischial  tuberoBities  is  known 
as  the  urogenital  diiiphragni,  which,  exclusive  of  skin  and  sJubcutaueous 
fat,  consists  prinripally  of  three  layers  of  fascia:  (1)  The  deep  perineal 
fascia  which  covers  the  interior  portion  of  the  inferior  surface  of  the  leva- 
tor ani  muBcle  and  is  continuous  with  the  fascia  just  described;  (2)  the 
middle  perineal  fascia  whiih  is  separated  from  the  former  by  a  narrow 
space  in  which  are  situated  the  pudic  vessels  and  nerves;  (3)  the  super- 
ficial perineal  fascia  wbieli,  together  with  the  layer  just  described,  form  a 
compartment  in  which  lie  the  superficial  perineal  muscles,  with  the  excep- 
tion of  the  sphincter  ani,  the  rami  of  the  clitoris,  tlie  vestibular  bulbs,  and 
the  vulvovaginal  glands. 
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259 

liford  holds  that,  anterir^r  and  interior  to  the  sphincter  ani,  the  perineal 
ody  contains  numerous  stranfli^  of  non-striiitcd  luiiecle,  which  also  play  an 
Important  part  in  perinea]  ttarn. 

In  thf  first  stage  of  la^w>r  the  bag  of  waters  talces  pari  in  the  flilatation 
and  distention  of  the  upper  portion  of  the  vagina,  but  after  its  rupture 
the  changes  occurring  in  the  pelvic  tloor  are  due  entirely  to  the  pressure 
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exerted  by  the  presenting  part.  As  this  desronds,  the*  anterior  portion  of 
the  pelvic  floor  becomes  forced  against  the  inferior  and  posterior  portions 
of  the  symphysis.  On  the  otlier  hand,  the  posterior  portion  undergoes 
marked  changes,  becoming  puelied  downward  and  forward,  and  subjected 
to  great  stretching,  eventually  being  converted  into  a  thin-walled,  tubular 
structure^ — the  perineal  gutter.  Fig.  2W  gives  a  good  idea  of  the  changes 
occurring  in  the  pelvic  tloor,  and  demonstrates  the  iojporttint  part  played  by 
the  levator  ani  and  the  altogether  insignillcant  function  of  the  superficial 
perineal  muscJes.  When  (!ie  head  distends  the  vulva,  its  opening  looks 
upward  and  forward,  and  the  course  of  the  birth  canal  along  the  pelvic 
floor  follows  the  curve  indicated  in  Figs.  222  and  241. 

Webster  has  pointed  out  that  the  most  marked  change  eonsipt?  in  the 
itretching  of  the  fil>ers  of  the  levator  ani  nni^ele  and  the  thinning  of  the 
central  portion  of  the  perinea m,  which  heeotues  transformed  from  a  wedge- 
shaped  mass  of  tissue  5  centimeters  in  thickness  to  a  thin,  almost  trans- 
parent membranous  structure  2  to  4  millimeters  thick.  At  the  same  time 
it  is  pushed  down  about  2.5  centimeters  from  its  original  position. 
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When  the  perinoiim  is  distended  to  the  utmogt,  the  anus  becomes 
markedly  dikted,  and  present>«!  an  oix^niiig  which  varies  from  2  to  2.5  cen- 
tinicters  m  diameter,  through  which  the  anterior  wall  of  the  rectum  is  seen 
to  bulge. 
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CHAPTER  XII 


MECHANISM  OP  LABOR   IN   VERTEX  PRESENTATIONS 


Vertex  prescntationB  aceiir  in  from  96  to  97  per  cent,  nf  all  cases,  and 
in  them»  as  was  fir.«t  pointed  out  hy  Naegele,  the  sagittal  s^iiture  nearly 
always  enga^Ci?  in  the  right  ohlitjue  diairieter  of  tlie  pelvis.  In  other  words, 
one  usually  has  to  deal  with  a  left  oecipilo-iintenrjr  or  a  rio:ht  occipito- 
posterior  presentation.  That  this  is  so,  and  that  tlie  first-mentioned  pres- 
entation is  the  one  most  fre4|uently  observed,  praetically  all  the  authorities 
are  agreed;  but  that  wide  ditTerenees  of  opinion  exist  as  to  the  relative 
freqiieney  of  the  several  other  varieties  is  clear! v  shown  by  the  following 
table: 


L.O.  A 
L.O.  P.. 
R.O.  A.. 
R.  O  P. . 


Duboii»  in  1,913  4?aM*«. 


71       per  cent, 

2.87       " 
25.6        '' 


Pinjird  in  fiOO  eawes. 


62  6  per  cent. 

11 

.2        *' 
38-8 


Tbv  author  io  1,687  i 


00 . 0  per  cent, 

2.(i 

ig.7      " 

lii,8        *' 


Mechanism  in  l«ft  and  Eight  Occipito-anterior  Presentations. — We 
shall  consider  in  the  lirst  place  the  mechanism  of  labor  in  the  anterior  varie- 
ties of  vertex  presentations — Danicly,  the  left  and  right  occipito-anterior. 
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FlO.  242, — Diagram  j-howiwo  Child 
IN  L.  O.  A. 


FlO.   243. DlAORAM    KRllWTNO   Chilij 

IN  R,  (>.   A. 


Diagfwsis.— The  way  in  which  the  fcetns  is  j>resen{iiig  is  niiist  rcliabi 
determined  by  abdominal  palpation,  which  can  be  utdized  not  only  during 
pregnancy  but  also  at  the  time  of  labor,  provided  it  he  practiced  in  the 
2(32 
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[intervals  between  the  pains.  Itg  acciiraey,  however,  is  markedly  impaired 
in  patients  with  very  fat  abdominal  walls,  or  in  whom  the  uterus  is  unduly 
distended  by  an  exeessive  amount  of  amniotic  fluid,  or  deformed  by  sub- 


m> 
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Fto.  244, 


uiitMi  GB  Woman  at  Ein>  of  Pregnancy,  Cbilj>  in  R.  O.  T. 
(Zwcifel). 


itoneal  or  intramural  myonuita,  ns  tlie  latter  may  oecaaionally  be  miB- 
feen  for  portion t?  of  the  ehild. 
For  purj>oses  of  diagnosis  we  employ  the  four  maneemTes  already  de- 
seribed*  and  with  the  ftetuB  in  the  left  opt'ipito-ariterior  position  obtain  the 
following  data : 
First  manoeovf^e:       Irreg^iiJar  bree«b  at  lumlu^i. 

ODci  maii<j*uvr«:  Resistant  plane  of  htwk  m  the  left  aii<l  antrrior  portion  of  th© 
abdomen,  with  tbe  «mall  parts  on  tbe  right  side, 
'  Tliird  manoexivre :  If  the  lieaiJ  lr>e  not  engaftjeil,  it  m  felt  a»  a  freely  movable  botiy 
over  the  superior  strait;  but  if  it  he  fixetl,  tin-  anterior 
shoulder  may  bo  iletectetl. 
Fuurtli  mantiPtivre:  Negative  if  tho  head  l>e  not  engaged;  otherwise  the  cephalic 
prominence  is  felt  *m  the  right  siile  (Plate  X). 

For  the  right  occipito-anterior  position  the  findings?  are  as  follows: 

First  manoeuTre:       Irregular  breech  at  funrbis. 

StH'-ond  nianajuvre:    Resistant  plane  of  bufk  in  the  right  and  anterior  portion  of  ths 

abilomen,  with  the  smalt  parts  on  the  left  side. 
Third  manceuvre:      As  in  L»  O*  A. 
Fourth  maBCEnvre:    Cephalic  prominence  on  the  left  side. 

Until  the  head  has  become  engaged  the  information  obtained  by  vaginal 
examination  is  extremely  nieager;  and  even  after  engagement  satisfactory 
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rofiulis  unnnot  ii8iially  he  n)»laiiied  until  tlie  cervix  is  suffitioflll y  dilatefl  to 
permit  of  IIil^  introdiietiun  of  tht*  linger,  by  wliieh  tlie  vuriouH  sutures  aodi 
footanellcfci  are  differentiated. 

In  the  left  anterior  variety  tlie  sagittal  sutnre  oceupiee  the  ri^ht  oblique 
diameter  of  the  pelvis,  with  the  email  fontaoelle  in  the  neighborhood  of 
the  left  ilio-pectineal  eminence  and  the  lar^re  fontaiielle  direeted  toward  the 
right  saero-iliac  pynchondropis.  In  the  right  Anterior  variety  the  gagittal 
suture  occupies  the  left  oblique  diameter,  the  f^mall  fontanelk^  lyii^g  in  the 
neighborhood  of  the  right  ilio-pectini'al  eininenee,  while  the  large  fontanelle 
looks  toward   the  left  sacro-iliac  eiyncliondrosis. 

The  diagnostic  value  of  vaginal  examination  may  be  still  further  im- 
paired when  the  presence  of  a  marked  vapid  auccedanenm  makes  it  im- 
poBsible  to  feel  the  sutures  and  fontanel les. 

In  the  left  anterior  potsitions  the  fcetal  heart  sounds  are  usually  beard 
on  the  left  side  of  the  abdomen  along  a  line  joining  tlie  umbilicus  and  the 
left  anterior-superior  spine  of  the  ilium;  and  in  right  positions  at  a  corre- 
sponding point  on  the  right  side. 

Mevhanism. — Owing  to  the  irregular  shape  of  the  pelvic  canal  and  the 
relatively  large  dimensions  of  the  mature  foetal  head,  it  is  apparent  that 
any  portion  of  the  latter,  chosen  at  random,  cannot  necessarily  pass  through 
every  plane  of  the  former;  hence,  it  follows  that  some  process  of  adaptation 
or  accommodation  of  suitable  portions  of  the  bend  to  the  various  pelvic 
planes  is  necessary  to  insure  the  completion  of  childbirth.  This  is  brought 
about  by  certain  movements  of  the  presenting  part,  which  belong  to  what 
is  termed  the  mechanism  of  labor. 

For  purpose's  of  instruction,  one  is  obliged  to  describe  the  various  move- 
ments as  if  they  occurred  separately  ond  independently  of  one  another; 
whereas,  in  realit\%  the  mechanism  of  labor  consists  of  a  combination  of 
movements,  several  of  which  are  going  on  at  the  same  time,  it  being  impos- 
sible for  any  one  of  them  to  occur  without  descent  of  the  presenting  part. 
These  movements  are  divided  into  two  classes,  according  as  tliey  are  abso- 
lutely essential  to  the  completion  of  labor,  or  as  they  merely  facilitate  its 
progress.  To  tlie  first  group  belong  the  cardinal  movements — dcsrenf,  in- 
lerntii  rotalion,  and  psiension;  to  the  second  the  access*>ry  movements — 
flexion  and  t\tternal  roifition. 

Entjagt'mrnl. — The  mechanism  by  wliicli  the  presenting  part  enters  the 
superior  strait  is  designated  as  engagement.  This  is  best  studicfl  in  women 
who  have  tuunc*  one  or  n»ore  ehrldren,  for  tlie  reascm  that  in  primiparsp  the 
bead  normally  dt^^^rnds  into  the  j)elvic  canal  some  wei^ks  before  the  onset 
of  labor,  when  the  most  defH*ndent  portion  of  the  presenting  part  lies  just 
above  a  line  joining  the  iscliial  spines;  wdiereas  in  multiparous  women  this 
frequently  does  not  occur  until  the  commencement  of  labor  pains. 

In  most  inulti parte  at  the  end  of  pregnancy  the  head»  which  occupies 
a  position  midway  between  flexion  and  extension,  is  freely  movable  above 
the  superior  strait,  or  rests  upon  one  or  other  iliac  fossa.  Accordingly, 
when  the  uterus  begins  to  contract  and  to  force  it  toward  the  pelvic  opening, 
the  cephalic  circumference  which  first  engages  is  the  one  that  passes 
through  the  extremities  of  the  fronto-occipital  diameter.     This  nornrally 
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measureg  11,5  centimeters;  and,  as  the  eunjugata  vera  is  only  11  centi- 
meters in  length  in  the  bony  pt^lvis,  and  is  eneroaehed  iipun  by  various  tis- 
sues in  the  living  wonnm,  it  is  apparent  tbat  a  Dornml-sized  liead  rannot 
engage  with  its  sagittal  suture  directed  antem-posteriorly.  Accordingly, 
it  must  enter  the  superior  strait  either  in  the  transverse  or  in  *me  of  its 
oblique  diameters  (12.75  eentinieters).  As  has  already  l>een  said,  this 
usually  occurs  in  the  right  oblique  diameter,  so  that  one  end  of  the  sagittal 
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FlO    246.— Position  or  Fo&tos  attir 
Engagement 
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suture  is  directed  toward  the  left  ilio-pectineal  eminence,  and  the  other 
toward  the  right  sacro-iliac  synchondrosis.  This  is  attributed  to  two  fac- 
tors. In  the  first  jilace,  the  fret  us,  in  the  later  montlis  of  pregnancy »  usu- 
ally assumes  tins  position  sponlaneoysly ;  and  stM-ondly,  the  posterior  end 
of  the  left  oblirfue  diameter  is  encroached  upon  by  the  rectum;  so  that,  for 
practical  purposes,  it  is  shorter  than  the  right. 

At  first  glance  it  may  a[>pear  strange  that  the  head  does  not  engage  in 
the  transverse  diameter  of  I  he  pelvis,  which  imasnres  13.5  centimeters;  but 
when  one  recalls  the  normal  outlines  of  tlie  superior  strait  (Figs,  247  and 
248),  it  is  seen  that  tlie  promontory  of  the  sacnmi  Juts  forward  in  such 
a  manner  as  to  make  it  iiilUciilt  for  engugt-ment  to  occur  in  this  way,  as 
the  available  lran?*vcrsc  dijimehr  is  considerably  shorter  than  (he  oblique. 

Prior  to  tlie  middh'  of  tlic  eighlt'cnlh  century  little  wns  known  concern- 
ing the  meehaniBm  of  lalwr,  and  it  was  generally  thouglit  that  the  head 
entered  the  pelvis  with  the  sagittal  suture  directed  an tero- posteriorly. 
Fielding  Ould  in  1743  was  the  tirst  to  protest  against  such  a  view,  and 
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within  the  following  Uiirty  years  the  obt^tTvations  of  Smollie,  Saxtorpli,  and 
SoJayres  de  Keohac  demonstrated  that  enlargeiuont  cKcurred  in  tlic  man- 
ner jnst  deetTibed.  It  is  trne  that  Sentex,  McKerron,  Miiller*  and  Liep- 
mann  have  revived  the  ohler  teach logt*,  and  have  reported  eases  in 
which  the  head  engaged  with  the  i^rnall  foTitanelle  eitlier  just  behind  tlie 
Byinphysrs  pubis  or  jnj^t  in  front  of  the  promontory  of  the  Raeriim~oeei}Htc> 
puiiic  or  oeeipito-meral  presentation ;  but,  iDasitiueli  as  under  these  circum- 
stances labor  iB  extremely  difficult,  it  is  evident  that  euch  an  occurrence 
must  he  coiiBidered  as  distinctly  jiathoh>picaL 

Nacgele  in  1838  held  that  engagement  took  place  in  guch  a  way  that 
the  sagittal  suture  assumed  an  eccentric  position,  being  nearer  the  promon- 


Wi#m«?n*- 1  [  ?5.^J 


'^ 


Fi«.  247.  Fig,  248. 

Fios.  247t  2iS. — DtAOAAMn  Ha<JWtNu  why  the  IIead  Doct^  not  Engage  in  tse  Trakbyerbb 

DlAMETTER    OF   THE    BUPERIOR    StRAIT. 


tory  of  the  sacrum  than  the  symphysis,  and  that  therefore  the  anterior 
parietal  t)one  of  the  ftctus  was  lirst  felt  on  vaginal  examination — Naegek*s 
obliquity.  Varnier,  on  the  other  hand,  from  the  study  of  the  various  frozen 
sections  at  his  disposal,  concluded  that  the  iioad  entered  the  pelvis  in  an 
exactly  opposite  direction— namely,  with  its  sagittal  suture  nearer  the 
symphysis  pubis,  so  that  the  posterior  parietal  lione  was  first  felt  on  exam- 
ination. 

Neither  of  tliese  views  is  *|uite  correct  when  the  pelvis  is  normal  and  the 
uterus  not  pendulous.  The  first  presupposes  that  the  axis  of  the  uterus 
ifl  to  be  found  somewhat  in  front  of  that  of  the  superior  strait,  and  the 
second  ttiat  it  lies  posterior  to  it.  It  would  seem  that  Varnier  overlooked 
the  fact  that  the  cadavers  upon  wiiich  his  conclusions  were  based  were 
frozen  in  the  horizontal  position,  when  the  flaccid  uterus  would  rest  upon 
the  vertehral  column ;  but  such  conditions  do  not  obtain  in  the  living 
woman,  in  whom  the  uterus  rises  with  each  contraction,  so  tfiat  its  long 
axis  corresponds  more  or  less  closely  with  that  of  the  superior  strait*  More- 
over, careful  vaginal  examination  reveals  the  fact  that  the  head  usually 
engages  in  such  a  manner  that  its  sagittal  suture  lies  either  in  the  middle 
of  the  pelvis  or  approaches  the  promontory  of  the  sacrum  hut  slightly, 
and  not  by  any  means  to  the  extent  that  Naegele  had  supyK»sed.  On  the 
other  haud,  the  condition  of  affairs  noted  by  Varnier  obtains  only  when 
considerable  disproportion  exists  l»etween  the  size  of  the  head  and  the  pelvis. 

Deifcent. — The  first  requisite  for  the  hirth  of  the  child  is  descent,  which 
occurs  continuously,  though  slowly,  throughout  labor,  from  the  time  the 
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enjja^es  until  its?  expulsion  from  the  vagina.  At  the  same  time  it 
^onld  be  remembered  that  the  greater  part  of  this  tuovement  is  limited 
to  the  se(*ond  stage  of  labor,  when  jt  is  as^ociaterl  with  the  various  move- 
ments to  whieh  reference  will  ht}  made.  Descent  is  brought  about  by  four 
forces;  (1)  Intrauterine  tluid  pressure;  (2)  direct  pressure  of  the  fundus 
upon  the  bT«eeh;  (3)  eontraction  of  the  ahdoniinal  museles,  and  (4)  ex- 
tension and  straightening  of  the  elukl's  body. 

As  tlie  anterior  surface  of  the  sneruni  and  tlie  posterior  aurface  of  the 
symphysis  measure  1*^  and  5  centimeters  respect ivi^y,  it  is  apjiarent  that, 
if  all  parts  of  a  hody  passing  througli  the  pelvic  cavity  are  to  reach  the 
inferior  strait  at  the  same  time,  the  one  lying  posteriorly  muet  descend 
much  more  rapidly  than  the  anterior  portion.  This  compensatory  differ- 
ence in  the  rate  of  de- 
ent  of  the  portions  of 
be  presenting  part  occu- 
pying the  anterior  and 
Bterior  segments  of  the 
pelvis  is  known  as  stin- 
tiiti*t7)i,  and  is  clearly  0* 
'Instrated  in  Fig.  2A9, 

Flerion. — As  soon  as 
the  descending  bead 
meets  with  resistance, 
whether  it  be  from  the' 
^margins  of  the  superior 
trait  or  the  cervix,  the 
of  the  pelvis  or  the 
?  floor,  flexion  re- 
sults. In  this  movement 
the  head  rotates  about 
its  transverse  axis  in  sueh 
a  manner  as  to  bring  the  Fig.  249.— Diagram  ri*i.rr8TRATn*o  STKCwnsif  (Ahlfeld), 
chin  into  more  intimate 

antact  with  the  thorax,  thereby  substituting  the  suboceipito-hregmatic  for 
the  fronto-oecipital  diameter. 

This  purely  nieelianical  phenomenon,  by  which  a  diameter  of  *j,5  re- 
places one  of  11,75  centimeters,  is  due  to  the  manner  in  which  the  head  is 
articulated  with  the  vertebral  column,  whereby  the  former  becomes  con- 
verted into  a  two-armed  lever,  the  short  arm  extending  from  the  occipital 
[Condyles  to  the  occipital  protuberance,  and  the  long  arm  from  the  same 
point  to  the  chin  (Fig,  2r)3).  It  is  therefore  apparent  that  when  resistance 
is  encountered  the  long  arm  of  the  lever,  following  the  ordinary  laws  of 
mechanics,  must  ascend,  while  the  short  arm  descends,  and  thus  flexion 
is  brought  about. 

The  point  of  the  birth  canal  at  which  this  movement  occurs  varies 
greatly.  When  there  is  no  disproportion  k'tween  the  presenting  part  and 
the  pelvic  canal  flexion  does  not  occur  until  the  resistance  of  the  pelvic 
floor  18  encountered,  but  if  descent  liegins  before  the  external  os  is  fully 
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the  position  which  it  orio^inally  orriipied  toward  the  symphysis  pubis  or 
the  hoUow  nf  Ihc  pacruni,  ns  the  cas^  inay  he. 

Internal  rotation  is  alisoliitely  csscntinl  for  tlie  completion  of  labor, 
except  when  the  chihl  ii^  almormally  t^inull,  and  in  the  nnterior  varieties 
alwavt?  occurs  fnun  left  to  riglit  in  left  poj^itions,  and  in  the  reverse  direction 
in  right  popitions  (Figs.  245  and  2.5r)).  Indeed,  no  matter  what  the 
original  position  of  the  head  may  he,  tlie  nitiput  usmdly  rotates  to  the 
front,  althougli  exi  eptionally,  in  ot'€i|uto*posterior  presentations,  it  may 
turn  toward  the  In^How  of  the  saeruni.  It  should  be  remembered  that 
interna]  relation  does  nut  oecur  by  ilself,  but  is  always  associated  with  tlie 
descent  of  the  presenting  part. 

Various  theories  have  bt'en  arlvaneed  in  tlie  attempt  to  explain  the  man- 
ner in  which  internal  rotation  is  brought  about,  and  a  vast  literature  has 
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Fig.  255. — Diauram  showing  Anterior 
Rotation  tnioM  R.  O.  A, 


accumulated  upon  the  suhject,  which  was  well  reviewed  by  Paramore  in 
1909.  Prior  to  the  time  of  Oukl  and  Smell ie  nothing  was  known  concern- 
ing this  movement,  hut  afterwards  it  was  believed  that  it  was  rendered 
necessary  by  tlie  stiape  of  the  pelvic  canal,  it  having  been  taught  tliat  tlie 
guperior  strait  represented  an  ellijjse  whose  long  axis  lay  transversely,  and 
the  inferior  strait  one  wliose  long  axis  was  antero-posterior ;  so  that  for 
the  liead  to  descend  it  was  necessary  that  its  sagittal  suture  be  directed 
transversely  or  oblhpiely  to  pass  througli  i]w  former,  and  antero-posteriorly 
to  pass  through  the  latter,  A  little  consideration,  however,  will  show  that 
this  is  not  the  ease,  for,  when  the  coccyx  is  displaced  backward  during 
labor,  the  inferior  strait  presents  an  almost  circular  opening,  its  transverse 
diameter  being  11  and  its  antero-posterior  11.5  centimeters.  Varnicr  is 
tlierefnre  justified  in  concluding  tliat  the  shape  of  ih{'  pelvis  alone  rloes  not 
explain  the  production  of  this  movement  ;  antb  moreover,  when  we  recall 
the  fact  that  the  suboecii}ito-frontal  diameter  of  the  head,  which  passes 
through  it  during  expulsion,  measures  10.5  centimeters  (Fig.  2r5(i),  it  is 
evident  that,  unless  some  other  factor  rendered  it  necessary,  tlie  head  could 
be  born  without  internal  rotation. 
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Tliis  faolor  is  to  he  foond  in  the  stniitures  oT  the  pelvic  floor,  and 
particularly  in  tlie  levator  ani  mu8ck\  wliieh,  yield io^  Ijefore  the  impact 
of  the  head,  nevertheless  exerts  siitficient  force  upon  it  to  compel  it  to 
adjust  itiMelf  to  ittn  curvatures.  Furthermore,  the  walls  of  the  perineal 
gutter  oiler  a  coneave  inclined  plane  over  which  the  rounded  head  readily 
glides  in  its  downward  course. 

This  explanation,  although  fairly  satisfactory  when  the  occiput  is  ori^'- 
inally  directed  ohliquely  anteriorly  in  the  pelvis,  would  not  neeesgarily 
seem  to  apply  with  etjual  force  to  thosr  cases  in  which  it  occupies  nn  ol>- 
li<jiiely  posttTior  ]»osition.  But  the  following  account  of  T>uhois-j;  exjjeri- 
ment  clearly  demonstrates  that  even  in  such  circumstances  the  pelvic 
floor  exerts  a  y»redomtnating  influence  in  the  production  of  this  iriovemeut: 
"In  a  woman  who  had  died  a  short  time  previously  in  t^hildlied  the  uterus, 
which  had  remained  flaccid  and  of  large  size,  was  opened  up  as  far  as  llie 
cervical  orifice  and  held  hy  assistants  in  a  suitalde  position  ahove  the 
superior  strait.  The  foetns  of  the  woman  was  then  placed  in  the  soft  and 
dilated  uterus  in  tlie  right  occipito-posterior  position.  Several  pupil* 
mid  wives,  pushing  the  foetus  from  ahove,  readily  caused  it  to  enter  the  cav- 
ity of  the  pelvis.  Much  greater  force 
was  needed  to  make  the  head  travel 
over  the  perineum  and  clear  the 
vulva,  and  it  was  not  without  as- 
tonishment that  we  saw,  in  three 
successive  attempts,  tliat,  when  the 
head  had  traversed  the  external 
gtmital  organs,  the  occiput  had 
turned  to  the  right  anterior  posi- 
tion, while  the  face  was  turned  tol 
the  left  and  to  the  rear.  In  a  word, 
rotation  had  taken  place  as  in  nat- 
ural laljor.  We  repeated  the  experi- 
ment a  fourth  time,  hot  as  the  tiead 
cleared  the  vulva  the  occiput  re- 
mained posterior.  We  then  took  a 
dead-horn  fcptus  of  the  previous  night,  hut  of  much  larger  size  than  the 
pTcceding.  and  placed  it  in  the  same  position  as  the  first,  and  twice  in  suc- 
cession witnessed  the  head  clear  the  vutva  after  having  executed  the  move- 
ment of  rotation.  Upon  the  third  and  following  essays  delivery  was  accom- 
plished without  the  occurrence  of  rotation.  Thus  the  movement  only  ceased 
after  the  perineum  and  vulva  had  lost  the  resistance  which  had  made  it  nec- 
essary, or  at  least  had  Ijeen  the  inciting  cause  of  its  accom|>lishment," 

From  Solayr^s  de  Henhac  (1771)  to  the  prt^sent  time,  many  authors, 
among  w*hom  may  he  mentioned  Scanzoni,  Hodge,  and  Reynolds,  have 
sought  to  exjilain  the  production  of  rotation  hy  calling  attention  to  the 
shape  of  the  pivic  canal,  and  pointing  out  that  the  inclination  of  its  walls 
— the  indined  planes  of  (he  pelvis — serves  to  direct  the  occiput  anteriorly. 
By  others  it  was  thought  that  the  projecting  ischial  spines  also  played  a 
'lar  part  hy  interposing  an  ohstacle  to  posterior  rotation. 
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to  liMvo  adfhieod  any  aHilitionul  evirleiKe  fu  its  su|>port.  Furthermore, 
it  fails  to  exjdain  tlie  rotation  of  the  sliouIdfTs  int<>  the  antero-posttTior 
diameter  of  the  outlet  after  the  delivery  of  the  head,  as  this  movement 
mu&t  he  attrihuted  to  faetors  identical  with  those  eansing  internal  rota- 
tion of  the  head.  On  the  other  hand,  the  frozen  section  of  Zweifch  through 
a  woman  who  had  died  juet  after  the  hirth  of  the  ehildV  head,  shows  that 
the  latter  had  under^mne  eom|dete  extrrnal  rotation,  while  the  shonlders 
had  not  rotated  so  as  to  ocenpy  the  anterior-posterior  diameter  of  the 
outlet,  thus  indicating  that  the  hody  does  not  inaugurate  rotation  of  the 
head  in  this  stage  of  the  mechanif^m  of  hihor. 

In  IWi'i  Selllieim  made  an  important  contrihution  to  the  suhject. 
He  held  that  internal  rotation  18  t!ie  inevitahle  consequence  of  a  definite 
physical  law*    According  to  which,  whenever  a  cylindrical  body  of  suitable 
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gize,  which  can  he  l*cnt  to  a  dilTerent  extent  in  several  locations,  is  forced 
througli  a  curved  eyiindrical  canaL  it  must  necessarily  rotate  until  thcj 
j3ortion  which  is  most  readily  bent  adapts  itself  to  the  curvature  of  the 
canal.  By  studying  newly  born  children,  he  demonstrated  tliat  in  ver- 
tex presentations  such  bending  occurs  most  readily  in  the  cervical  region, 
and  tends  to  bring  about  extcnsioiu  white  in  face  i)resentations  it  occurs 
in  the  opposite  direction  and  brings  about  flexion.  Accordingly^  in  the 
former  rotation  must  take  place  until  the  fjosterior  portion  of  the  neck 
adapts  itself  to  the  **knee"  of  the  birth  canal,  while  in  t!ie  latter  the 
anterior  jtortion  of  the  nt^k  must  become  so  adapted,  thus  causing  the 
occiput  or  ebin  to  rotate  anteriorly,  as  the  case  may  be. 

By  a  series  of  ingenious  exfjcriments  with  models  of  the  child  and 
birth  canal,  he  has  shown  tliat  rotation  always  occurs  in  nceordanec  with 
this  law,  no  matter  in  what  position  the  preseutitjg  [>art  nuiy  Ik-  introdticed 
into  the  upper  part  of  the  canal,  thereby  also  ex^ilaiuing  tbr  mechanism 
of  rotation  in  posterior  posilions.     Unfortunately,  even  if  Sellheim^s  rea- 
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1 8<iniug  is  correct,  his  expIaDation  has  only  earrictl  iis  oiio  step  further  for* 
|vard,  and  still  leaves  us  in  ignorance  of  the  ultimate  cause  of  the  move- 
[lent. 

Extension, — ^Wlien,  afte.  internal  rotation,  the  sharply  flexed  head 
reaches  the  vulva,  it  undergoes  another  movement  which  is  absolutely 
.essential  to  it^  birth — namely,  it  l:>ecomes  extended  &o  that  the  base  of  the 
ecipnt  conies  in  direct  contact  with  tlie  inferior  niarcrin  of  the  eymphysis 
pnbis.  This  movement  is  brought  about  by  two  factors.  In  the  tirst  place, 
'as  the  vulval  outlet  looks  upward  and  forward,  extension  most  occur  be- 
fore the  liead  ean  pass  through  it.  For  if  the  sharply  flexed  head,  on 
reaching  the  pelvic  floor,  continued  to  lie  driven  downward  in  the  same 
direction  as  heretofore^ — in  the  axis  of  tl»e  superior  strait^ — it  would  im- 
pinge upon  the  end  of  the  sacrum  and  the  posterior  portion  of  the  perineum, 
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and,  if  the  rU-  a  irrgo  were  sufficiently  i^lrong,  w(ml<i  eventually  be  force<l 
through  the  perineal  tissues.  But  wlicn  the  bead  pressi's  ujKin  this  struc- 
ture, two  forces  come  into  |>lay,  the  tirst  acting  downward,  exerted  by  the 
uterus,  and  the  second  upward,  supplied  hy  the  resistant  pelvic  floor,  the 
resultant  farce  lieing  one  directed  forward  and  somewhat  upward  in  the 
direction  of  the  vulval  openiog,  thereby  giving  rise  to  extension.  Joseph 
Jones  in  IDOG  directed  attention  to  the  fact  that  the  movement  of  exten- 
sion does  not  occur  merely  at  tlie  articidation  between  the  occiput  and 
atlas,  hut  is  prj'CTded  and  inaugurated  by  an  extension  of  the  entire  cer- 
vical region.  He  holds  tbjit  such  a  movement  l>rings  about  a  marked 
change  in  t!ie  matiiTer  in  which  tbe  force  exerted  by  tlie  uterus  is  trans- 
mitted to  the  occiput,  and  likens  it  to  tbe  interposition  of  the  crank  shaft 
between  the  end  of  {ho  piston  and  tbe  wheel  of  an  engine. 

After  the  suboccipital  region  has  come  in  contact  with  the  inferior 
margin  of  the  symphysis  ]»ubis,  the  liead  is  no  longer  to  be  regarded  as  a 
twn^.'innrd,  Init  simply  us  a  ouc-aimed  lever,  the  oceipot  being  the  fulcrum 
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with  the  arm  extending  from  it  to  tlie  eh  in,  so  that  any  force  exerted 
upon  the  bead  must  necessarily  lead  to  fartlier  extension.  Ae  tliis  becomes 
marked,  the  vulval  ojx'niiig  gradually  dilates  and  tbe  scalp  of  the  child 
soon  becomes  apparent  through  it.  Now,  if  we  mark  the  point  which  first 
appears,  and  carefully  examine  tbe  child  after  its  birth,  we  find  in  left 
occipito-anterior  prcpcntalions  that  it  was  the  upper  and  posterior  margin 
of  the  rii^ht  parietal  iwne  that  first  eame  into  view,  while  the  reverse  holds  ' 
good  in  right  occi  pi  to-anterior  positicms. 

With  increasing  distention  of  the  perineum  and  vaginal  opening,  a 
larger  and  larger  portion  of  tlie  occiput  gradually  appears,  and  tbe  head 
is  born  hy  further  extension,  the  oceipiit,  bregma,  foreliead,  nose,  mouth, 
and  iinally  the  chin  successively  passing  over  the  anterior  margin  of  the 
perineum.  Immediately  after  its  birth  the  head  falls  downward  and  the 
chin  eomc^s  in  contact  with  the  region  of  the  anus. 

External  Riddiion, — A  fevr  moments  after  its  birth  the  bead  undergoes 
another  moveitient,  and,  when  the  oeei]>Mt  has  been  originally  direeted 
toward  the  left,  it  rolates  toward  the  left  tuber  isehii,  and  in  the  oppo- 
site direction  when  it  hag  been  originally  toward  the  riglit.  This  is 
known  as  externa!  rotation  nr  restitution,  and  is  simply  the  index  of  a 
corresponding  mtation  of  the  body  of  the  child^  wbieb  serves  to  bring  its 
\  bisacromial  diameter  into  relation  with  the  antero-posterior  diameter  of 
the  pelvic  outlet  This  movement  is  brought  about  by  essentially  the  same 
factors  which  produce  the  internal  rolatton  of  the  head, 

Expuhion, — Almost  iuimedintely  after  the  oecurrenee  of  external  rota- 
tion* tbe  anterior  ghoulder  appears  under  tbe  symj^bysis  pubis,  and  in  a 
short  time  the  anterior  poilion  of  the  perineum  becomes  distended  by  tbe 
posterior  shoulder,  which  is  iirst  horn,  being  rapidly  followed  by  the  other. 
Finally,  the  body  of  the  chihl  is  cpiickly  extruded  along  a  curved  line 
corresponding  to  the  axis  of  the  lower  part  of  the  l*irth  canal^ — ^that  is, 
with  its  upptT  side  markedly  concave  and  its  lower  convex. 

Mechanism  in  Eig^ht  and  Left  Occipito-posterior  Presentations. — In 
1,H87  cases  of  hdior  at  the  Johns  llo[»kins  Hosjiital  we  observed  t?H:i 
occipito-postcrioT  presentations  (l(i.8  per  cent.),  the  occiput  beiiig  diriK?te<^l 
to  tbe  right  in  239  cases,  and  to  the  left  in  44  cases,  a  proportion  of  about 
1  to  tl.  The  number  of  primary  oeci  pi  to-posterior  positions  w^as  actually 
greater  than  here  inditateil,  Init,  owing  to  the  fact  that  many  of  our  pa- 
tients were  not  exaiuincd  until  well  ailvanced  in  labor,  it  happened  in  many  ^ 
cases  that  anterior  rotation  had  already  occurred. 

2>iVi^fiujff^.^ Palpation  in  a  right  occipito-poetcrior  presentation  gives  | 
the  following  data: 


Fir»i  iiian<BuvT<? :     Tlie  fundus  is  oecupied  hy  the  breech. 

Second  maucDuvrc;  The  reRistant  plane  of  the  hack  is  felt  weU  back  in  tho  right 
flank,  the  small  ji.irts  Iw^ing  on  tlie  left  sitk  ami  in  front  unti 
much    more    reiiiiiiy    pjilpablf    than    in    anterior   presentations. 

Third  manffiuvre:  Negative  if  the  heail  is  engagetl ;  otherwise  the  movable  bead  il 
tletected  above  the  8U{jerior  strait. 

Fourth  mawa'uvre:     C.'et>hiilie  prominence  on  the  left  side  (Plate  XT). 


TTO^ANTKRTOR 
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Whpiievrr  tlie  back  uf  the  child  \^  tVlt  un  the  ri^^lit  i?i<le  itf  the  mother, 
the  possibility  of  a  right  po^trTior  pngition  i^hoiilrl  always  be  borne  in  niind, 
as  it  usually  occurs  much  more  freqiiently  than  the  ri^ht  anterior  variety. 
It  ^b  oil  Id  also  be  rcraombcred,  whenever  the  small  parts  are  distinctly  felt 
in  the  anterior  portion  of  the  abdomen,  that  one  has  in  all  pmbability  to 
deal  with  a  posterior  position,  more  especially  in  the  rare  instance!?  in 
wliieh  the  oecijjut  hag  rotated  into  the  tiollow  of  the  saeriini.  In  the  less 
frequent  left  posterior  positions  palpation  give**  eimilar  results,  except  that 
the  back  h  felt  in  the  left  flank,  and  the  small  jiarts  and  eephalie  promi- 
nence are  found  on  the  right  side  of  the  abdomen. 

On  vaginal  touch  in  the  rigtit  posterior  position,  the  sagittal  suture 
occupicB  the  right  oblique  diameter,  the  small  fontanelle  is  felt  opposite 
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the  right  sarro-iliac  sMiehondrosis,  the  large  fontanelle  being  directed  to- 
ward the  left  ili<j*pectiueal  eminence;  while  in  the  left  position  tlie  reverse 
obtains.  In  many  cases,  particularly  in  the  early  part  of  lalior,  owing  to 
imperfect  flexion  of  the  head,  the  large  fontanelle  lies  at  a  lower  level 
than  in  anterior  positions,  and  is  more  readily  felt. 

On  auM'ultation  the  heart  is  lieard  in  the  right  or  left  flank  of  the 
mother,  according  as  one  has  to  deal  witli  a  right  or  left  position.  But  it 
should  be  n^membered  that  in  the  right  posterior  position  tlie  heart  sounds 
are  occasionally  transmit  ted  through  the  thorax  of  the  child,  and  arc  best 
heard  either  in  tlie  noddle  line  or  slighlly  to  the  left  of  it  This  is  due  to 
a  partial  extension  of  the  head  and  the  altertnl  relation  of  the  body  of  the 
child,  whereby  the  thorax  comes  in  contact  with  the  anterior  uterine  wall, 

Meehanism, — In  about  90  per  cent,  of  oceipito-pnsti'rior  presentations 
the  mechanism  of  hdior  is  identical  willi  that  observc^fl  in  the  anterior 
varieties,  except  that  tlic  occiput  has  to  rotate  from  the  region  of  the  sacro- 
iliac s^mchondrosifi  to  the  symphysis  pubis,  instead  of  from  the  ilio- 
pectineal  eTtiinence-^through  l'vr»  degrees  instead  of  45  degrees  (Figs,  2f>3 
and  :.^b4). 

Not  infrequently  internal  rotation  does  not  take  place  until  the  peri- 
neum begins  to  bulge,  but  occasionally  it  doi^  not  occur  at  all,  or  only  par- 
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to  have  adduced  any  additional  evidenru  in  itt?  support.  Furthermore, 
it  fails  to  explain  the  rotation  of  tlie  shoulders  intf»  the  antero-posterior 
diameter  of  the  outlet  after  the  delivery  of  the  head*  as  this  movement 
must  Im"  attrihiited  to  factors  identieal  with  those  ea using  internid  rota- 
tion of  the  head.  On  the  other  hand,  the  frozen  8e?etion  of  Zweifeh  through 
a  woiuan  vho  had  died  just  after  the  hirth  of  the  elnhfs  head,  nhows  that 
the  latter  had  undergone  conifdete  external  rotation,  while  the  j^lioulders 
had  not  rotated  so  as  to  occupy  the  anterior-posterior  diameter  of  the 
outlet,  thtis  indicating  that  the  hody  does  not  inaugurate  rotation  of  the 
head  in  this  stage  of  the  meehanisni  of  lal>or. 

In  190G  Sellheini  made  an  hnfiortant  eontriluition  to  the  suhject. 
He  held  that  internal  rotatitui  is  the  inevitalde  eons^equenee  of  a  definite 
physical  law.    According  to  which,  whenever  a  cylindrical  body  of  suitable 
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size,  which  can  he  lient  to  a  different  extent  in  several  locations,  is  forced 
through  a  curved  cylindrical  caoal,  it  must  necessarily  rotate  until  the 
portion  which  is  most  readily  bent  adapts  itstlf  to  the  curvature  of  the 
canah  By  studying  newly  horn  children,  he  demonatrated  tliat  in  ver- 
tex presentations  such  hending  occurs  most  readily  in  the  eervieal  region, 
and  tends  to  bring  about  extension,  while  in  face  presentations  it  occurs 
in  the  opiioi^ite  direction  and  l»rings  about  flexion.  Accordingly,  in  the 
former  rotation  nuisst  take  place  until  the  posterior  portion  of  the  neck 
adapts  itself  to  the  "knee'*  of  the  hirth  canah  while  in  the  latter  the 
anterior  portion  of  the  neck  must  become  so  ada]>ted,  thus  causing  the 
occiput  or  chin  to  rotate  anteriorly,  as  the  case*  may  tie. 

By  a  aeries  of  ingenious  experiments  with  nmdek  of  the  child  and 
birth  cana!,  he  has  shown  that  rotation  always  occurs  in  accordanee  with 
this  law,  no  matter  in  what  fiosition  the  presenting  [>art  may  be  introducei^ 
into  the  upper  part  of  the  canah  therehy  also  explaining  the  mechanism 
oX  rotation  in  posterior  positions.     Unfortunately,  even  if  Sellheinfs  rea- 
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|60iiiDg  is  correct^  his  exj)lanatioB  bns  only  carried  us  one  step  further  for- 
rard,  and  still  leaves  iis  in  igno ranee  of  the  ultimate  cause  of  the  niove- 
aent. 

Extetmon, —VfhQU,  afte.  internal  rotation,  the  sharply  flexed  head 
eaches  the  vulva,  it  undergoes  another  movement  which  is  absolutely 
psgential  to  its  birth^ — namely,  it  ln^eonies  extended  so  that  the  base  of  the 
oecjput  eonif^s  in  dinet  contact  with  tlie  inferior  mar>;in  of  the  symphysis 
pubis.  This  moTenient  is  brought  about  hy  two  factors.  In  the  first  place, 
aa  the  vulval  outlet  looks  npward  and  forward,  extension  most  occur  be- 
fore the  head  can  pass  through  it.  For  if  the  sharply  fiexod  head,  on 
reaching  the  yielvie  floor,  eontiniuHl  to  lie  driven  downward  in  the  same 
direction  as  heretofore — in  the  axis  of  the  superior  strait — it  would  im- 
pinge upon  the  end  of  tlie  sacrum  and  the  posterior  portion  of  the  perineum. 
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Fiii,  26<J,— DiAGiLVM  ^HowiNvi  Deuvert  of  Head  in  Vertex  Presentation. 

and,  if  the  vis  a  trrgo  were  siitficiently  strong,  would  event unlly  ite  forcetl 
through  the  perineal  tissues.  But  when  the  head  [presses  ujion  this  t^truc- 
ture,  two  forces  eonie  into  play,  the  tirst  acting  downward,  exerted  hy  the 
uterus,  and  the  second  upward,  supplied  by  the  resistant  pelvic  floor,  the 
resuUant  force  being  one  directed  forward  and  somewhat  upward  in  the 
direction  of  the  vulval  opening,  tberetty  giving  rise  to  extension.  Joseph 
Jones  in  190G  directed  attention  to  the  fact  that  the  movement  of  exten- 
sion does  not  occur  merely  at  the  articulation  Ijetween  tlie  occiput  and 
atlas,  but  is  preceded  and  inaugurated  hy  an  extension  of  the  entire  cer- 
vical region.  He  holds  that  sucli  a  luovement  brings  aI)out  a  marked 
change  in  the  nuiuner  in  which  the  force  cxeHed  by  t!ie  uterus  is  trans- 
mitted to  the  oecijmt,  and  likeuH  it  to  the  interjjosition  of  tht^  crank  shaft 
betwc^ni  the  end  of  the  piston  and  the  wheel  of  nn  cngiue. 

After  the  suhtKciiiital  regif»n  has  come  in  contact  with  the  inferior 
margin  of  the  syrujdiysis  pubis,  the  head  is  no  longer  to  be  regarded  as  a 
twn-anij*"d,  but  simply  as  a  one-aimed  lever,  the  occiput  being  the  fulcmm 
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with  the  arm  extending  from  it  to  the  chin,  so  that  aoy  force  exerted 
upon  the  heiid  must  necesgarily  lead  to  farther  extension,  Ab  this  becomes 
marked,  the  vulval  opeiiing  ^^rndnally  dilates  and  the  s^calp  of  the  child 
soon  Ijeeomes  apparent  throu;^h  it-  Now,  if  we  mark  the  point  which  iirst 
appears,  and  carefully  examine  the  child  after  its  birth*  we  find  in  left 
occi  pi  to-anterior  pn*sc'ntatit>os  that  it  was  the  upper  and  posttTior  margin 
of  till'  rii^'ht  parietal  hone  tliat  firi4t  eame  into  view,  while  the  reverse  holds 
good  in  right  oceipito-anterior  positions. 

With  increasing  disfjiention  of  the  perineum  and  vaginal  opening,  a 
larger  and  larger  portion  of  the  oceiput  gradually  appear?,  and  the  head 
is  born  by  further  extension^  tlie  oceiput,  bregma,  forehead,  nose,  mouth, 
and  finally  the  chin  sueeet^^ively  passing  over  the  anterior  niargin  of  the 
perineum.  Immediately  after  its  birth  the  head  falls  downward  and  the 
chin  eomes  in  contact  with  the  region  of  tlie  anus. 

External  Ratution,^\  few  nmiiicnts  afttT  its  birth  the  head  undergoes 
another  movement,  ami,  when  the  oecipttt  has  bct^n  originally  directed 
toward  the  left,  it  rotates  toward  the  left  tuber  isehii,  and  in  the  o^ipo- 
fiite  direction  when  it  has  lieen  originally  tuw^ard  the  right,  This  is 
known  as  external  rotntiun  or  rt^titutinn,  and  in  sim]»ly  the  index  of  a 
corresiK>nding  rotation  of  the  i)ody  of  the  child,  which  serves  to  bring  its 
bisacromial  diameter  into  relation  wuth  the  antero-posterior  diameter  of 
the  pelvic  outlet.  This  movement  is  brougfit  abtiut  by  essentially  the  same 
factors  which  produce  the  internal  rotation  of  the  head. 

Eipuhion. — Almost  immediately  after  the  occurrence  of  external  rota-^ 
tion,  the  anterior  shoulder  appears  under  the  symphysis  pubis,  and  in  a 
short  time  the  anterior  portion  of  the  perineum  beeomes  distended  by  the 
posterior  ehoulder^  which  is  tirst  born^  being  rapidly  followed  by  the  other. 
Finally,  the  body  of  the  child  is  quickly  extruded  along  a  curved  line 
corresponding  to  the  axis  of  the  lower  part  of  the  birth  canal — that  is, 
with  its  upfHT  side  markedly  couenve  and  its  lower  convex. 

Mechanism  in  Right  and  Left  Occipito-posterior  Presentations^ — In 
1,HK7  cases  of  labor  at  the  Johns  Hopkins  Hospital  \vc  obstTved  283 
oeeipit*>-postcrior  presentntions  {Hi. 8  per  cent.),  the  occiput  being  cHrcete<l 
to  the  right  in  239  eases,  and  to  the  left  in  44  crises,  a  proportion  of  about 
1  to  5.  The  nuruber  of  primary  oeeipito-posterior  positions  was  aetnally 
j^reater  than  here  indicated,  but.  owing  to  the  fact  that  many  of  our  }»a- 
tients  were  not  exaniiue<l  until  well  advanced  in  labor,  it  happened  in  many 
cases  that  anterior  rotation  had  already  t>ceurred. 

Dwgnosw. — Palpation  in  a  right  occipito-posterior  presentation  gives 
the  following  data : 


■ 


Pimt  mancpuvit^:     The  fundus  is  nccupierl  by  the  breech. 

Second  njancpuvre:  The  resitttant  plane  of  the  bark  jh  f^lt  well  back  m  tiie  right 
aank,  Llii*  small  parts  being  ivri  the  left  side  Jiud  in  ffDnt  and 
nriich    more    rea*lily    pa]pnt>h*    than    iti    anterior    prcsfntatioiisi* 

Third  maacmivre:  Negative  if  the  head  is  engaged;  othpTuiso  tlie  muvablp  head  is 
deteeted  above  the  superiur  strait. 

Fourth  mttDfEiivr^:     Cephalic  promineDce  on  tht*  Jeft  side   (Plate  XI). 


TltirU  iitttLiifc'uvre.  Fourth  nrnnoeuvTi-, 

PAO*ATI0N  IN  RIGHT  OCCIPITO-POSTERIOR  PRESENTATION. 
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Whenever  the  Imek  of  the  f4iilf1  ij^  felt  on  the  ri«?ht  ^'u]q  nf  the  oiotlier, 
the  po&j?ihility  of  a  right  posterior  poi^ition  t^hnulti  alway?^  lie  borne  in  niind, 
as  it  ugnally  occurs  much  more  frequently  than  the  right  anterior  variety. 
It  phoulfi  alBo  he  remerahererh  whenever  the  sniall  parts  are  diiitinetly  felt 
in  the  anterior  |»nrtiiin  of  the  abdomen,  that  one  hat?  in  all  proljahility  to 
(leal  with  a  posterior  po^iitinn.  more  espeeially  in  the  rare  instances  in 
whieh  the  oecijiut  has  rotated  into  the  hollow  of  the  saerum.  In  the  le^s 
frequent  left  posterior  positions  palpation  gives  similar  reanl ts.  except  that 
the  hack  h  felt  in  the  left  Hank,  and  the  sniall  parts  and  cephalic  |)ronn- 
nenee  are  fonnd  on  the  right  side  of  the  afjdornen. 

On  vaginal  toneh  in  the  right  posterior  posiition,  the  SQgitfal  suture 
occupies  the  right  oblique  diameter,  the  fciniall  fontanelle  is  felt  opposite 


^m 


Ik^ 


Fio.  261.- 


^^. 


-DlAOHAH    SHOWING    ChIUI    IN 

L.  O,  P. 


Fio.  262.— Diagram  showing  Child  in 
R.  O.  P. 


the  right  saero-iliae  synchondrosis,  the  large  fontanelle  being  directed  to- 
ward the  left  ilio-]jectineiil  eminenee;  while  in  the  left  position  the  reverse 
obtains.  In  many  cases,  particularly  in  the  early  part  of  labor,  owing  to 
imperfeet  flexion  oi  the  head,  the  large  fontanelle  lies  at  a  lower  level 
than  in  anterior  positions,  aud  is  more  readily  felt. 

On  auscultation  the  heart  is  heard  in  the  right  or  left  flank  of  the 
mother,  according  as  one  has  to  deal  with  a  right  or  h-ft  position.  But  it 
should  l>e  remembered  that  in  the  right  posterior  position  the  heart  sounds 
are  oeesi?ioual!y  transniitttd  througli  tlie  thorax  of  the  cliild,  and  are  best 
heard  either  in  the  niiddie  line  or  slightly  to  the  left  of  it  This  is  due  to 
a  partial  extension  of  the  head  and  the  altered  relation  of  the  body  of  the 
child,  whereby  the  thorax  comes  in  contact  with  the  anterior  uterine  wall. 

Mechanism. —  In  id»oui  90  per  cent,  of  oceipit<i-|)osterior  presentations 
the  mechanism  of  hilior  is  identical  with  that  observed  in  the  antrTior 
varieties,  except  tliat  the  occiput  has  to  mtate  from  the  region  of  the  sacro- 
iliac synchondrosis  to  the  symphysis  pul>is,  instead  of  from  the  ih'o- 
ptHtineal  eiuinence — throimh  i:^ri  degrees  instead  of  4o  degrees  (Figs.  263 
and  2iA). 

Not  infr*^quently  internal  rotation  does  not  take  place  nntil  the  peri- 
neum begins  to  bulge,  hut  occasionally  it  does  not  fK*cur  at  al!,  or  only  jmr- 
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tiallv.  &f>  Ifmi  tlic  occiput  r«  males  <»lili(|Urly  posterior,  or  rotalos  only  to 
a  transverse  [icw^itiotK  In  either  event  spontaneous  labor  is  out  of  the 
nnefitinn  unless  the  eliild  is  very  pnialL  Even  in  favorable  eases  eonsider- 
atile  time  is  usually  reqijired  for  the  eompletion  of  anterior  rotation,  so  that 
there  results  a  ilelioite  prolongation   of  labor.     Yarnier,  upon   comparing 


Fia.  2ft3. — DiAuuAM  HHowrNO  Anterior 
Rotation  riioM  L.  O.  P. 


/v 


Fia.  264. — Diagram  rhowino  ANTBRtoiL 
Rotation  rtioic  R.  0»  P. 


the  histories  in  400  eases  of  occiput  posterior  and  in  (ttiO  cases  of  oceiput 
anterior  prescntiition,  found  that,  in  the  former,  labor  averaged  three  lioiirs 
and  sixteen  minutes  to  one  hour  and  fifty  minutes  longer,  according  as  the 
patient  was  a  priuiijmrous  or  multi|>urous  woman. 

In  a  small  percentage  of  cases  the  occiput*  instead  of  rotating  anteriorly, 
or  retaining  its  original  position,  turns  toward  the  sacrum,  go  that  it  eventu- 


< 


Flo.    265, — Dmgham    »^iiowiNa    Posterior 
Rotation  from  L.  O.  P. 


Fi<i-    266. — Diagram    t*HowiNO    Postbrioh 
Rotation  from  R.  O.  P. 


ally  occupies  its  concavity.  According  to  West  this  occurs  in  3  per  cent,  of 
tile  eases,  while  Varnier  and  the  writer  hav*^  noted  it  in  2  per  cent,  and  7 
per  cent,  respectively,  llarrar*  in  l],sn(>  labors  in  all  prest^ntations,  notetl 
1,440  **|)er«istent  oreiput-fiosterior  ea&^»s**— 'i.4r>  jier  cent.  Of  these  1,01.1 
were  delivered  spontantously  with  ttie  occiput  directly  posterior,  while  433 
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may  be  born  in  one  of  two  ways.  Ordinarily  the  bead  becomes  markedly 
I  flexed  and  lenfjthened  in  its  incnto-ocTipitftl  diainelrr  and  eventually  the 
region  jiiKt  anterior  to  the  lar;^e  fontaneUr  irnpin^iA^  upon  tbi-  biwiT  itmr- 
gin  of  the  symphysis  pubis,  after  which  the  occiput  is  sbtwiy  pushed  over 
the  anterior  margin  of  the  perineum  hy  a  movement  of  flexion.  Th(*n  by 
a  movement  of  extension  the  occiput  falls  backward,  and  the  brow,  noFC, 
mouth,  and  chin  appear  suceessivi'ly  undrr  tlu*  synifibysis.  After  the  l*irtb 
of  the  bead,  external  notation  and  expulsion  of  the  l)ody  occur  in  tlu^  usual 
manner, 

Aceordintr  to  Rent  ex,  Wincke!,  Weiss,  and  Miiller,  the  bead  is  occa- 
sional ly  bom  by  another  median  ism,  whicli  conies  into  pbiy  in  those  ca^ej? 
in  which  partial  ex t entwine  pcnsiFts.  In  i^uch  circumstances  the  brow  appeara 
at  the  vulva,  and,  wdnle  the  root  of  the  nose  impinfjea  upon  the  symphysia, 
by  a  niovciiient  of  flexion  tlie  brow,  !)re^ma,  and  occiput  eucecflftively  pas^s 
over  the  perineum,  until  finally  the  face  sliim  out  from  umlcr  the  sym- 
pphysig  puiiis.  TIub  mechanis^m  approaches  closely  to  that  observed  in 
^brow*  presentations,  and  is  much  more  dillicult  than  the  one  just  eon- 
Bidered,  and  is  more  liable  to  lead  to  tears  of  the  maternal  soft  parts,  since 
it  is  evident  that  in  the  first  inytance  tbo  vulva  is  distended  by  the  sub- 
occi  pi  to-frontal  diameter  of  tbr  licad,  and  in  the  second  t)y  the  occipito- 
frontal, which  measure  respectively  10.5  and  11.75  centimeters. 

It  is  generally  believed  that  oce![(i to-posterior  offer  a  nnich  more  gloomy 
prognosis  than  occi])ito-anterior  ]>resentatitms.  Tins  is  jirohably  due  to 
the  fact  that  Mauriceau,  Smellie,  and  all  the  early  authorities  taught  that 
in  Buch  cases  the  occiput  always  rotated  into  the  hollow  of  the  sacrum.  It 
is  true  that  Xaegele  showed  that  posterior  rotation  was  only  of  exceptional 
occurrence,  and  that  in  tlie  vast  majority  of  eases  the  occiput  rotated  an- 
teriorly. But,  in  sjiite  of  his  teachings,  tlie  older  vii'ws  still  prevailed. 
Thus  Capuron,  in  1833,  taught  that  spont^xneous  delivery  could  not  take 
place;  and  Tarnier^  while  admitting  the  correctness  of  Naegeie's  conclu- 
aioDs,  nevertheless  held  that  the  prognosis  was  always  serious,  for,  even 
when  anterior  rotation  occurred,  the  duration  of  labor  w^as  markedly  in- 
creased and  the  luatcrnal  and  firtal  mortality  augmented. 

A  comparatively  large  experience  has  led  me  to  discount,  these  gloomy 
views,  and  to  regard  the  ocenrrence  of  |ioaterior  presentations  with  equa- 
nimity, provided  tlie  pelvis  and  child  are  nonual  in  size.  Moreover,  in 
view  of  our  unifonnly  good  results,  I  do  not  consider  it  advisalple  to  at- 
tempt to  convert  them  into  other  fjositions  during  the  course  of  labor,  ex- 
cept when  the  forceps  is  to  be  af»plied.  It  is  true  that  labor  is  somewhat 
prolonged,  and  instrumental  interference  is  required  more  frequently — in 
10  per  cent,  of  the  cases,  according  to  Varnier,  as  coiu|mreil  witli  3.6 
per  cent,  in  anterior  presentations.  In  281  cases  in  which  deliver)'  oc- 
curred spontaneously  or  was  aided  by  forceps,  we  had  no  materual  mortal- 
ity directly  attribniiible  to  the  posterior  position,  and  only  one  child  was 
lofit. 

Even  when  the  occiput  rotates  into  the  hollow*  of  the  sacrum,  the  prog- 
nosis is  not  bad,  as  in  the  majority  of  cases  spontaneous  delivery  occurs, 
being  noted  by  Varnier  in  30  out  of  35  cases.     No  ilonbt  in  such  cases 


CHANGES  IN  THE  SHAPE  OF  THE  HEAD 


there  is  an  increafierl  tenrlencv  toward  pcTiDeal  tvnr^,  which  is  particularly 
rmarked  wlien  the  ]\em\  i^  born  by  tin:  l(\ss  fn'r|iunt  iiioehanisiiL     But  to  my 

mind  the  nmin  cauue  of  tlie  dread  in  which  pusterior  presentations  are  held 

is  tlie  fact  that  they  fri'qnontly 
f escape  recognition,  with  the  ivsidt 
[that    the    large    niunher    which 

rotate  anteriorly  and  end  sponta- 
neously are  overlooked,  and  only 

those  cases  are  recognized  in 
firhich    the    oceipnt    re  ma  ins    <^h- 

1  iijuely     po8  te  rio  r .     Fu  r  1 1 1  erni  ore, 

the  latter  are   usually  not   diag- 

no!?!tieated  nntil  opt^rative  inicr- 
|ferenee  beconu-s  necet^sary.  and 
'even  then  not  until  repeated  fail-  F1«.  ^m 

ure  at  forceps  extraction  leads  to 

careful  examination  and  the  rec- 
ognition that  the  instruuKnt  had 

been  appHed  impropprly^that  is, 

as  in   occi  pi  to-anterior  presenta- 
tions. 

When  occipito-posterior  pres- 

entatifins  have  descended  into  the 

pelvis,  it  is  my  practice  to  h:ave 

them  to  Nature  as  long  as  possi- 
ble, and  to  interfere  only  when 

alisolutely   necessary.     But   when 

convinced  that  the  liest  intercsta  Fig.  270 

of  the  mother  and  child  will  be 

subserved  by  prompt  delivery,  for- 
kceps  should  be  applied  according 

to   the   directions   which    will    be 

given  in  the  appropriate  chapter. 

On  the  other  hand,  when  the  head 

is  arrested  at  the  superior  strait 

in    a    posterior   position,    version 

Fhould  be  resorted  to  as  soon  as 

one  is  €*onvinced  that  spontaneous 

advance  will  not  occur,  provided, 

of  course,  that    the  operation   is 

feasible    and    is    not   con tni indi- 
cated   by    disproportion    between 

the  size  of  the  head  and  the  pelvis.  Fir-  271 

ChaEges  in  the  Shape  of  the    i^i<^^26n>^i*=CAPUTf^c€EDANEtTMATBr«TH; 

!*  i-  ^"^    DirtAPFEARANCE    THREE     AND  TuN   DaTS 

Head. — ^In     vertex    presentations       rb^pectivblt  aftiir  Labor. 

the    child's  head    undergoes    im- 

ptTrtant  and  characteristic  changes  in  phape,  as  the  result  of  the  pressure 

to  which  it  is  subjected  iluring  labor.     Tn  prolonged  labors  in  wliieh  the 
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niembranrs  have  ruptnntl 
tion  of  the  head  immediatelv 


»re  complete  dilatatinii  of  tin 


cervix,  the  pnr- 
oB   18   relieM'd  froMi   the   general 


\ 


.  Flo,  272. — DlAORAlf  SHOWING  CONTia- 

crxATiox  OF  Head  in  Vertkx  Pr£»- 
aMTATioN  (American  Text-Book), 


over  the 

pressure  existing  in  the  uterus,  and,  aa 
a  conseijoence,  a  serous  exudate  occurs 
under  the  sealp  at  this  point,  giving  rise 
to  a  soft  swelling  whieh  is  known  as  the 
caput  sncrrdafH'tnn,  In  most  cai4*_»8  this 
attains  a  thickness  of  only  a  few  niilli- 
meters,  hut  in  prolonged  lahors,  in  the 
circunistfinces  named,  it  may  become 
very  considerable  and  effectually  prevent 
the  exaniiniug  finger  from  distinguish- 
ing tlie  various  sutures  and  fontanelles. 
Llore  usually  tlie  caput  is  formed  when 
the  head  is  in  the  lower  portion  of  the 
birth  canal,  and  fretpiently  only  after 
the  resistance  of  a  rigid  vaginal  outlet  is  encountered.  It  occurs  upon  the 
most  dependent  portion  of  the  head,  and  therefore  in  left  oecipito-iHac 
positions  is  found  over  the  upper  and  posterior  extremity  of  ttie  right 
parietal  lK>ne,  and  in  rigiit  positions  over  the  corresponding  area  of  the  left 
parietal  hone.  Hence  it  follows  that  in  many  instances  after  labor  we  are 
enabled  to  diagnose  the  original  presentation  by  the  situation  of  the  caput 
suceedaneum. 

More  important,  however,  are  the  plastic  changes  which  the  head  un- 
dergoes. Owing  to  the  fact  that  the  various  hones  of  the  skull  are  not 
firmly  united,  movement  may  occur  at  the  various  sutures.  Ordinarily 
the  margins  of  the  occipital  bone,  and  more  rarely  those  of  the  frontal 
bone,  are  pushed  under  those  of  tfie  parietal  bones;  and  in  many  cases  one 
parietal  bone  may  overlap  the  other,  tiie  rule  being  that  the  one  occupying 
the  posterior  position  is  overlapped  by  the  anterior.  These  changes  are 
of  marked  significance,  especially  in  contracted  pelves,  when  the  ability  of 
the  child's  head  to  become  molded  may  make  the  difference  between  a 
sjKUitaneous  labor  and  a  major  oiistetrical  operation. 

As  a  result  of  pressure  the  head  also  undergoes  a  marked  change  in 
6ha|x*,  winch  consists  in  a  diminution  of  its  suboccipito-frontal  and  oe- 
cipito-frontal  diameters*  In  other  w^ords,  it  becomes  lengthened  fron» 
chin  to  occiput  and  compressed  m  other  directions.  This  is  clearly  shown 
in  Fig,  27$. 

In  oix^ipi to-posterior  presi^n tat  ions,  "when  the  occiput  has  rotated  into 
the  hollow  of  the  sacrum,  the  frontal  bone  is  markedly  overlapped  by  the 
anterior  margins  of  the  fiarietal  bones,  which  leads  to  a  rti^tiuct  depres- 
sion of  that  part  of  the  head»  and  gives  some  idea  of  the  force  with  which 
the  region  of  the  large  footanelle  has  been  pressed  against  t]ie  lower  mar- 
gin of  the  symphysis. 
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CHAPTER    XIII 

MECHANISM  OP  LABOR  IN  FACE,  BROW,  AND  BREECH  PRESENTATIONS 

Face  Presentations. — In  face  presentations  the  head  is  markedly  ex- 
tended, so  that  tlie  oeciput  is  in  contact  with  the  baek,  while  the  face 
looks  downward.  Pinarth  in  an  anal yi^ is  of  92,02G  cases  of  labor,  found 
374  ^ueh  prvstn  tat  ions,  a  purceutagc  of  0.4  per  cent. — that  is,  1  in  every 
250  cases. 

The  face  mosit  fn^jucntly  occupicB  the  right  oblique  diameter  of  the 
pelvis,  so   that   the  chin  is  directed   uitlicr  toward    the  left   ilio-peetineal 
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VlQ*   273* Dues  BAM    SHOWING    PofilTlON  OF 

Cbii^d  in  L,  M.  A, 


Fig.  274. — Diagram  rbowwo  Pobition  or 
Child  in  R.  M-  A, 


eminence  or  the  right  sacro-iliac  synchondrosis.  Accordingly,  the  left 
niento-anterior  and  right  mrnto-posterior  are  the  varieties  usually  o!>served. 

It  is  generally  stated  that  face  presentotionB  do  not  exist  during  preg- 
Bancy,  but  owe  their  origin  to  extension  of  tlie  head  at  the  superior  strait 
at  the  onset  of  hibor,  although  Mnie.  La  (Mmjx^lle,  Xaegele,  Spiegelberg, 
Ril>emont-Def=saignes,  Fieiix,  and  others  have  drseribcd  instances  in  which 
they  were  diagnosed  during  pregnancy.  Thei^  are  designated  as  primary, 
in  contradistinction  to  the  much  more  f refluent  secondary  face  preseota- 
lions, 

Duifffwsis, — In  the  left  mento-ant^rior  variety  palfiation  gives  the  fol- 
lowing data : 

First   maiKeuVTe:     Breech   in   furi<lii8. 

Second  mancpuvn?:      Back  in  the  ri^hi  an* I  fidSttTlur  {lortion  of  tlie  nbdomen,  aiid  dis- 
tinctly  felt  only   in  its   upper  portion;    amaJi  parts  in   left   and  anterior 
portion  of  the  abdomen* 
282 


FACE  PRESENTATIONS 


283 


Tbinl  mancpuvre:     Markorl  rophalic  promineru'e  on   ri^lit  biiIc* 
Fourth  mancpovre:     Marked  eepbalic  jjr online dcu  on  rigbt   siile; 
pressed  deeply  on  left. 


fingers  can  be  de- 


^ 


/ 
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The  reverse  holds  good  in  the  right  posterior  variety  (Plate  XII).  The 
characteristic  e^ign  is  that  the  oe]>haIie  proinieence  can  bo  palpated  on  the 
same  side  as  tlie  back,  the  iatttT  being  distinctly  felt  only  in  the  neighbor- 
hood of  the  breech. 

On  vaginal  touch  the  face  is  found  in  the  birth  canal,  and  the  variety 
of  presentation  is  diagnosed  l>y  the  dilTerei)tiation  of  the  various  features, 
the  mouth  and  uose,  malar  bones  and  orliital  ridges  being  the  distinctive 
points.  In  the  left  anterior  variety  the  chin  iNcnuin^  \W  nnterior  and 
the  brow  the  posterior  extremity  of  the  rigbl 
oblique  diameter  of  the  pelvis,  while  in  rigbt 
posterior  position  the  reverse  obtains. 

The  heart  sounds  are  transmitted  througli 
the  t  bo  rax  ;  aeco  rd  \  ngl  y  th  ey  are  h  ea  r  d  t  h  r^  m  gl  \ 
the  side  of  the  abdomen  wbieb  contains  tbr 
small  parts  and  generally  below  the  innbilicup. 
The  only  other  cimdition  in  wbieb  auscultation 
gives  similar  restdts  js  in  brow  prest>ntations 
and  in  the  rare  cases  of  occipito-posterior  pres- 
entations in  wliich  the  bead  is  parti  silly  ex- 
tended. 

Causation. — Tlie  causes  of  face  presenta- 
tions are  manifold,  and,  roughly  speaking,  are 
afforded  by  any  factor  tending  to  bring  about 
extension  or  to  prevent  flexion  of  t!it'  Imu]. 
Accordingly  wt  find  tliat  they  occur  more  fre- 
quently when  the  pelvis  is  contracted  or  thf 
child  very  large.  It  is  therefore  an  excellent 
practical  rule  to  hear  this  latter  possibility  in 
mind  whenever  one  uicets  with  lack  of  engagt^ 
ment  in  a  normal  pelvis.  Pet  it  jean  believes 
that  the  production  of  face  presentation  is  fa- 
vored by  a  low  implontatinn  of  tbi'  placenta, 
wdiich  he  has  noted  in  two-tliirds  of  tlie  cases 
observed  in  Pinard's  clinic. 

To  Matthews  Duncan  belongs  the  credit  of  having  directed  attention 
to  the  most  frequent  causative  factor — nanu^ly.  an  ohlique  position  of  the 
uterus,  which  permits  the  cbild's  back  to  sag  toward  the  side  in  which 
the  vertex  lies.  He  pointed  out  that  in  such  circumstances  the  attitude 
of  the  foetus  becomes  distorted  and  abnormal,  so  that  a  slight  obstacle 
to  the  descent  of  the  posterior  portion  of  the  bead  will  result  in  its  exten- 
jBion.  This  occurs  most  frequently  in  right  occipitoposterior  presenta- 
rtions,  as  is  shown  by  the  fact  that,  while  left  oecipito-anterinr  are  four 
times  more  frequent  than  right  oceipito-posterior  presentations,  the  same 
two  varieties  of  face  presentation  occur  w-ith  almost  equal  frLH^uency,    That 
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Fifj,    27/>,— Tdmor    of    Necic 

CAUSING      FaCK      PrBHENTA- 
TION. 
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multi parity  would  naturally  favor  the  pmrliietion  of  tliis  rnnrlitinTi  is  rvi- 
cleut,  &\mv  l«x  al^doiiiiual  walls  allow  the  uterus,  to  asj^innp  an  oUHfiiie  poBt- 

tion.  Tlin^  rinard  aii<]  Wineki'I 
etate  tJmt  GO  per  ceoL  of  their 
casefl  occurred  in  miiUi parous, 
unci  only  40  per  cent,  jii  primip- 
arons  women. 

In  exceptional  inBtanees. 
marked  enlargement  of  the  neck 
or  thorax,  coils  of  cord  about  tlie 
m^k,  or  spastic  contraction  of 
tlie  eervieal  trmseles  may  cause 
extension.  A^ain,  it  is  well 
known  that  hemicephalie  chil- 
dren usually  presivnt  hy  the  face,  as  the  result  of  the  faidty  development  of 
the  cranial  vault. 

Heeker  pointed  out  that  face  presentations  were  occasionally  due  to  an 
elongation  of  the  occipital  portion  of  the  head — dolichorephalm.  There 
is  no  douht  that  most  children  tlmt  are  born  by  the  face  have  hc^ads  of 
this  character,  but  the  fact  tiiat  they  usually  resume  tfieir  normal  shape 
a  few  days  after  labor  sliows  beyond  Cfuestion  that  the  deformity  is  the 
result,  rather  than  the  cause,  of  the  presentation,  Zweifel  delivi^red  by 
Cfpsarean  section  a  doli* 
chiX'cphalie  child,  which 
had     presented     by     the  ^ 

breech     before    operation, 
and    considered    that    this 


Fio.    276.— Dolichocephalic    Head   fbou 
Brekch  Prbskntaticjn  (Jellinghaus). 
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Fio.  277. — DiAtjRAM  saowiKo 

THAT     m     FaCK     PttJCaBNTA- 

TSONB  THE  Occiput  i»  tdb 
ifOKO  £m>  OF  Hkad  Lsrca* 


Fia.  278. — Diagram  illusteiating  luposiiisiUTT  of  La* 

BOR    IN     Fa<'E     PlttBHNTATlONS     WBCN    THE     CwtH    HAS 

ROTATED  Directly  PosTEiaoR. 


case  denionstrated   the  possibility  of  tlie  existence  of  a  primary  doHclm- 
eephalus;  but  Fritsch  and  most  observers  contend  that  the  peculiar  shape 
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18  apparriit  tliat  the  fdriiier  are  liut  rarely  ohserved  in  a  fully  devdopctl 
statx^  at  tlio  sujKTinr  j^tmit,  wIrto  Hip  lirow  generally  engages,  while  the 
face  descends  onlv  after  further  extension. 
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/,Gc^fycJA/ec 


Fig.  281.— Diaoraji  showinq  Dklivkat  or  Hsad  m  Facb  Paeakntation. 

The  mechanism  in  these  cafies  consists  of  the  cardinal  movements' 
descent,    internal    rotation   and   flexion ;   and   the   accessory   movvmenU' — J 
extension  and  external   rotation.     Descent  is  brought  aliout  Iiy  the  same 
factors  as  in  vertex  presentations,  while  exteni^ion  results  from  the  rela- 
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WiQ,  282.— DiAORAM  «HowiKa  DsLiv&ftT  o»  HcAD  nf  Fack  Present ATioir. 

tion  which  the  hody  of  the  child  hears  to  its  head,  the  latter  being  con- 
verted ag  it  were  into  a  two-armed  lever,  the  longer  arm  of  wliich  extends 
from  the  occipital  condyles  to  the  occiput;  so  that  wdien  resiiJtauce  is  en- 
countered the  latter  is  pushed  upward,  while  tlie  chin  descends  (Fig.  277). 
Internal  rotation,  has  for  its  otgeet  tlie  rotation  of  the  face  in  such  a 


Fio»     2s:i. — SHuwiNti     Distortion 
OF    Face    a>"ter     Dblivery    in 

Fac»   PkEI4ENTAT10N. 


Since 
HitOtal  flelivery  eawnot  be  acconii»lislR'd.  (kily  in  tlii^  way  car 
subtend  the  posWrior  surface  of  the  i^ymphyt 
rotates  directly  posteriorly,  the  relatively 
short  neek  cannot  subtend  the  anterior  sur- 
face of  the  sacrum,  which  measures  12  cen- 
timeters in  leng^th,  so  that  the  birth  of  the 
head  is  manifestly  impossible  unless  the 
shoulders  can  enter  the  pelvis  at  the  same 
time,  which  is  out  of  the  i]iiestion  except 
when  the  child  is  very  small  or  premature 
(Fig.  278). 

After  anterior  rotation  the  chin  and 
m^Tuth  appear  at  the  vulva;  the  under  sur* 
face  of  tlie  chin  heeonies  stemmed  against 
the  synifdiysis,  and  the  head  ia  delivered  by 
a  movement  of  flexion,  the  nose,  eyes,  brow, 
bregma,  and  occiput  appearing  in  succession 
over  the  anterior  margin  of  the  perineum 
(Figs.  280,  281  and  W>),  After  the  birth 
of  the  head  tlie  occiput  sags  backward  toward 

the  anus,  and  in  a  few  moments  the  chin,  by  a  movement  of  external  rota- 
tion»  turns  to  tlie  side  toward  which  it  was  originally  directed,  after  which 
the  shoulderR  are  born  as  in  vertex  presentations. 

In  a  finmll  number  uf  cases  internal  rotation,  instead  of  occurring  an- 

teriorly,  niay  take  place  toward  the  hol- 
low of  the  Siicrum,  or,  occasionally,  as 
waB  pointed  out  by  Hodge,  tlie  face  may 
engage  primarily  in  this  manner,  hi 
Buch  circumstances,  for  the  reasons 
given  above,  the  birth  of  a  normal-sized 
chihl  is  usually  impossible.  Reed,  in 
VJO^i,  has  shown  that  such  a  view  is 
somewhat  too  extreme,  for,  after  review- 
ing 75  cases  of  persistent  men  to- poste- 
rior presentations  reported  in  the  litera- 
ture, he  found  Ibat  17  had  been  deliv- 
ereil  without  change  of  presentation. 
This,  however,  should  not  be  taken  as 
indicating  that  such  positions  are  not  very  serious,  as  in  the  entire  series 
IL6  per  cent,  of  the  mothers  and  4UJ>  per  cent,  of  the  children  perished, 
in  spite  of  attempts  at  delivery  by  various  methods. 

In  mental  presentations  the  face  becomes  distorted  owing  to  tlie  effusion 
of  serum  beneath  the  skin,  which  when  marked  completely  obliterates  the 
features  and  is  very  likely  to  cause  confusion  with  a  breech  preeentalion. 
At  the  same  time  the  skull  undergoes  considerable  molding,  which  is  man- 
ifested by  an  increase  in  length  of  the  mento-oecipital  diameter  and  a 
diminution  in  the  vertical  diameters  of  the  head. 
SI 


'lo.  284. — Diagram  showino  Confto- 
imATioN  or  Head  in  Face  Presen- 
tation (AmericaD  Text-Book). 
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l*rognosis. — Until  the  liitter  part  of  tlie  eitjliteentli  eentiiry  face*  pres- 
futationti  wcti*  cnnsiden^d  extrenielv  iinfavnral>le,  and  niosl  authoritic^t?  ad- 
vised thdr  conversion  into  some  otlicr  variety.  But  about  thai  timi^  I)e- 
li'urye,  in  France,  and  ZcUer  and  Boer,  in  Austria,  pointed  out  that  most 
of  them  wouhl  end  s|HjntaneouFly  if  left  alone,  the  latter  author  stating 
that  he  had  observed  spontaneous  labor  in  79  out  of  80  cases,  and  had 
applied  forceps  in  only  a  single  instance. 

Owing  to  the  excessive  distent  ion  of  the  vulval  outlet  by  the  greatest 
circnuife fence  of  the  head — the  nK^nto-oeeipital — ih.^p  tears  of  the  pjTineunx 
are  of  frequent  occurrence;  and  owing  to  the  prolongation  of  labor 
the  fietal  mortality  ]^  nmrkedly  inereas<>d.  being  usually  esstiuiated  at 
about  14  per  cent.,  though  Weiss  lost  only  4  ont  of  78  children  (5,1  per 
cent.)- 

Tn  dealing  with  face  presentations  it  should  always  be  borne  in  mind 
that  internal  rntalifm  does  not  occur  until  the  pelvic  floor  is  well  distended 
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Fio.  285. — Diagram  .showing  that  whten       Fig.  286.^ — DiAaRAif  showing  that  wbk!* 


THE  Vertex  i«  un  the  Line  joiKiNn  the 
Ischial  Spineh.  thb  oiUEATEaT  Diameter 
or  THE  Head  has  PAeaEt>  the  Superior 
St&ut, 


THE  Face  is  on  the  Level  or  the  Isch- 
ial Spineb,  the  Greateht  Diameteh  of 
THE  Head  is  still  Above  the  Superiob 
SriLUT. 


by  the  advancing  face;  and  frequently,  when  the  chin  is  obliquely  posterior, 
it  does  not  take  place  until  the  obi?tetrieian  has  almost  abandoned  hope  of 
its  occurrence.  Nor  ghouhl  it  he  forgotten  that  the  face  must  occuj^y  a 
lower  level  than  the  vertt'X  l»efore  one  can  feel  assured  tliat  the  greatest 
circuniferenee  of  the  bead  has  pati^sed  through  the  superior  strait*  Thk 
can  be  readily  appreciated  from  a  study  of  Figs.  S?85  and  2Hii^  in  which  it 
r>5  seen  that  the  distance  from  the  f)arieta!  boss  to  the  vertex  is  only  3  centi- 
meters, whereaa  a  line  drawn  from  the  Mine  point  to  the  face  will  measure 
7  centimeters* 

Treatment. — In  the  anterior  varieties  spontaneous  delivery  is  the  rule, 
and,  even  when  the  diin  is?  obliquely  posterior,  anterior  rotation  usually 
occurB,  although  (vflen  not  until  a  very  late  i)criod.  In  view  of  the  serious 
prognosis  attending  its  failure,  and  particularly  wtien  the  face  rotates  into 
the  hollow  of  the  gacrum,  in  appro jiri ate  cases  an  attempt  should  be  made 
to  substitute  a  vertex  presentation.     When  the  face  is  not  deeply  engaged 
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8  can  be  readily  acconiplishedj  either  by  pushing  up  the  chin  or  by 
making  traction  upon  the  occiput. 

When  the  chin  is  directed  anteriorlvt  attempts  at  conversion  are  not  ad- 
visable, as  they  wmild  merely  sub.^titute  an 
oocipito*po8terior  potiition,  which  is  but 
slightly  more  favorable  than  the  original 
face  presentation,  not  to  ^peak  of  tlje  in- 
creased danger  of  infection  attending  the 
manipulation.  In  obliquely  posterior  poai- 
lions,  on  the  other  hand,  conversion  is  ur- 
gently indicated,  and  should  be  attempted 
as  soon  as  the  condition  is  recognized  and 
the  degree  of  dilatation  of  the  cervix  per- 
mits. In  these  circumstances  the  un- 
favorable  men  to-posterior  is  converted  into 
a  favorable  occipito-anterior   prenentation. 

From  time  to  time  numerous  methods 
have  been  suggested  for  this  purpose,  the 
oldest  and  most  effcetnal  heing  the  folh>w- 
ing,  advocated  by  Baudelocque  and  revived 
by  Thorn,  Weiss,  and  others:  Attempts 
are  made  to  push  up  the  chin  by  two  tin- 
gers  introduced  into  the  vagina;  if  this 
does  not  succeed  the  patient  is  anaesthetized, 
the  whole  hand  introduced,  and  the  head 
dislodged,  after  which  the  vertex  is  grasped 
and  drawn  down.  At  the  same  time  the 
externa!  hand  of  the  operator  or  the  awsistant  carries  the  back  in  the  oppo- 
site direction,  so  as  to  facilitate  flexion.  Very  excellent  results  have  been 
obtained  by  this  manoeuvre,  and  its  adoption  in  en i table  cases  cannot  be  too 
strongly  recommended. 

Schatz  suggested  the  method  of  external  manipulation  pictured  in  most 
teit-books,  by  which  the  vertex  is  substituted  for  a  presenting  face.  This, 
however,  is  rarely  available,  inasmuch  as  the  presentation  docs  not  become 
well  developed  until  after  engageuient  has  occurred. 

If  the  face  he  too  deeply  engaged  in  the  pclvits  to  admit  of  the  Baude- 
locque mana»uvre,  the  patient  should  be  let  alone  and  descent  allowed  to 
take  place,  in  the  hope  that  anterior  rotation  will  occur  when  the  face 
reaches  the  pelvic  floor.  If,  however,  this  does  not  take  place  after  a  rea- 
sonable delay,  manual  rotation  should  Ik?  attempted,  and  if  this  caunot 
be  etTected  forceps  should  be  ap]>lied  in  the  manner  to  be  described  later, 
and  an  attempt  made  to  rotate  the  chin  to  an  anterior  position ;  finally, 
if  this  fails,  the  only  resource  lies  in  pubiotomy  or  craniotomy. 

When  the  chin  is  situated  directly  posteriorly,  and  the  face  is  only 
slightly  engagni,  conversion  should  be  attempted  as  soon  as  the  condition 
of  the  cervix  will  permit,  and,  in  case  of  failure,  the  child  should  be  ex- 
tracted after  podalic  version.  On  the  other  hand,  if  the  face  be  so  firmly 
engaged  that  it  cannot  be   pushed   up  under  angestheeia,  craniotomy  or 
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pubiotoriiy  must  be  resorted  to  as  soon  as  the  patient's  condition  calls  for 
delivery.  The  former  has  been  repeatedly  praeticed,  and  Morse  has  col- 
lected the  few  eases  in  which  ptibiotomy  has  been  performed,  including 
two  snccecsful  operations  done  in  my  clinic. 

Brow  Presentations. — In  brow  presentations  the  head  occupies  a  posi- 
''tion  midway  between  flexion  and  extension ;  hence  the  portion  situated  be- 
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tween  the  orbital  rirl^e  and  lar^c  fontanelle  pre^^ents  at  the  superior  strait. 
As  nearly  every  child  which  is  born  by  the  face  has  gone  through  a  pre- 
liminary^ stage  of  lirow  presentation,  the  latter  nmst  occur  quite  as  fre- 
quently as  that  of  the  face,  later  undergoing  spontaneous  conversion  into 
either  a  face  or  a  vertex  presentation.  Persistent  brow  presentations  are 
extremely  rare,  and  are  generally  stated  to  occur  once  in  every  1,500  to 
2,000  caaee,  though  von  Weiss  observed  rme  example  in  every  1,000  cases. 

The  causes  of  this  presentation,  which  have  been  carefully  studied  by 
Ahlfeld,  are  practically  identical  with  tliose  giviug  rise  to  face  presenta- 
tions, and  depend  upon  any  factor  which  in ti-r feres  with  flexion  or  pro* 
motes  extension  of  the  head.  In  twin  pregnancies  not  infrequently  one  or 
both  children  may  present  in  this  manner,  and  Ahlfeld  maintains  that  the 
anterior  surfaces  of  tbe  two  hetuses  coming  in  contact  unitually  disturb 
the  normal  flexed  attitude,  so  that  extension  is  facilitated,  UsEally  the 
brow  is  directed  toward  one  or  other  extremity  of  the  right  oblique  diam- 
eter of  the  superior  strait,  and  accordingly  the  left  anterior  and  right 
posterior  varieties  are  tlie  ones  most  frequently  encountered. 

Diagnosis,— The  presentation  can  be  recognized  by  palpation  and  vagi- 
nal touch,  though  the  data  obtainable  from  the  first  are  not  bo  charac- 
teristic as  in  the  more  common  presentations.  The  condition  of  affairs 
is  found  to  be  very  similar  to  that  observed  in  face  presentations,  except 
that  the  cephalic  pronrinenco  is  less  marked  on  the  side  of  the  hack,  while 
the  resistance  offered  by  the  chin  can  be  felt  on  the  same  side  as  the  small 
parts.  On  vaginal  touch  the  frontal  and  tlic  anterior  portion  of  the  sagittal 
Buture  are  encountered  in  one  of  the  oblique  diameters,  at  one  end  of 


which  the  large  fontanelle  or  the  pnrtion  of  the  skull  jnst  posterior  to  it 

nay  he  felt ;  while  at  the  other  the  orliital  ritlgcB,  the  root  of  the  nose,  and 

he  eyes  may  be  distingnislu'd.    Ordinarily  it  is  not  possilde  to  jmlpate  the 

'mouth  or  chin,  for  when  these  are  within  reach  we  have  to  deal  with  a  face 

'presentation. 

2ffchanism, — ^The  naechanism   of  labor  in  brow  presentations  dilfers 
Immaterially  with  the  size  of  the  fcetns,     Ahlfdd  and  most  oljserverfl  have 
Btatcd  tliat  this  is  most  frequently  below  the  normal ;  whereas  Weiss  main- 
ftains  that  large  children  are  the  rule*     In  the  former  faf=e  the  coiirfie  of 
jlabor  as  a  rule  is  quite  easy,  while  in  the  latter  it  is  usually  very  diftieult. 
The  cause  of  the  difficulty  is  apparent  when  we  consider  that  the  diameter 
tot  the  head  which  must  engage  at  the  superior  strait  is  the  mento-oecipital, 
Firhich  averages  13,5  centimeters  in  lengtli,  and  tliat  en^mgement  is  there- 
fore imjx>8sible,  unless  the  child  h  of  small  size,  imtil  after  marked  mold- 
ing has  taken  place,  by  which  the  niento-oecipital  diameter  has  become 
liminiahed  and  the  front o-occipital  increased  in  length. 

After  molding  and  descent  have  occurred  the  brow  usually  rotates  an- 
teriorly, and  the  forehead,  orbital  ridges,  and  root  of  the  nose  appear  at 
the  vnlva.  One  of  the  superior  maxillary  hones  then  becomes  stemmed 
against  the  inferior  margin  of  the  symphysis,  and  the  rest  of  the  head  is 
ibom  by  a  movement  of  extreme  flexion,  t!ie  brow,  Ijregma,  and  occiput  aj>- 
jpearing  in  succession  over  the  anterior  margin  of  the  perineum.  After 
the  birth  of  the  occiput,  the  motJth  and  chin  rleseend  from  behind  the  pubic 
arch  by  a  movement  of  extension.  In  other  words,  we  have  a  mechanism 
somewhat  similar  to  that  observed  in  tlie  lesa  frequent  mode  of  delivery 
in  the  case  of  posterior  occiput  p  re  sent  a- 
tiona  which  have  rotated  into  the  hollow 
of  the  sacrum. 

As  has  already  been  pointed  out,  a 
[large  child  cannot  enter  the  birth  canal 
without  considerable  molding  of  the 
head.  This  adds  materially  to  the  length 
of  labor  and  results  in  llic  birth  of  chil- 
dren with  ebaracteristieally  deformed 
heads.  The  caput  is  found  over  the 
forehead  and  extends  from  the  orbital 
ridges  to  the  large  fontanelle,  and  in 
many  cases  is  so  marked  as  to  render 
diagnosis  by  vaginal  touch  almost  im- 
possible.    In  these  cases,  as  is  shown  in 

Figt  290,  the  forehead  is  very  prominent  and  square,  the  mento-occipital 
diameter  being  diminished  and  the  frnnto-occipital  diameter  increased  in 
length. 

Prognoms, — The  outlook  in  persistent  forms  of  brow  presentation  is 
generally  considered  to  bo  bad,  unless  the  fa'tus  be  small.  In  the  tran>iient 
varieties,  of  course,  it  depends  upon  the  presentation  which  ultimately 
results,  and  whether  the  face  or  vertex  enters  the  birth  canal. 

Bational  methods  of  treatment,  similar  to  those  indicated  in  face  pres?- 
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vnlnlion?,  and  more  particuiariv 
led  to  a  marked  improvement 


rticularly  stricter  atteiiti'm  to  aseptic  teclioique  have 


teiiU'm  to  aseptic  teen 
rognosis.  Thus  Ah  if  eld,  Fritsch, 
and  Budin  (187.V7l>)  collected  34  ea?es  with  2  maternal  and  7  fcetal 
deaths,  4  of  which  were  directly  due  to  the  presentation,  Weiss,  on  the 
other  hand,  has  recently  reported  29  caseB  from  Braun's  clinic  in  Vienna, 
without  a  d«:at]i  of  fa-tiis  or  raotlier. 

Treaimeni.- — If  the  brow  he  recognized  at  the  superior  strait,  the  treat- 
ment will  vary  according  as  the  presentation  promises  to  be  transient  or 
persistent.  The  former  shonid  he  left  alone,  as  it  will  undergo  spontane-^^™ 
0118  convertiion  into  a  vertex  or  face  presentation,  and  the  chiW  will  prob-^H 
ably  l>e  born  spontaneously.  On  the  other  hand,  in  persistent  cases,  par-  ' 
ticularly  if  the  brow  he  posterior,  attempts  at  conversion  should  be  made 
before  the  head  has  undergone  any  great  degree  of  molding — that  is,  as 
goon  as  the  Urst  stage  of  labor  is  completed.  In  such  cases  it  is  occa- 
sionally possible  to  substitute  a  vertex  presentation  by  pushing  up  the 
presenting  part  with  the  fingers  in  the  vagina,  while  at  the  same  time 
attempts  are  made  to  flex  the  child's  body  with  the  external  hand.  If  these 
manipulations  are  not  successful,  version  should  be  performed,  if  feasible, 
03  recommended  in  face  pre-^entntions.  If  tlie  brow  he  dee|dy  engaged, 
conversion  sliould  not  he  attenij)ted  unless  one  is  able  to  posh  the  pre- 
senting part  up  to  the  level  of  the  superior  strait,  when  the  treatment  is 
identical  with  that  outlined  aijovc.  But  if  this  cannot  l>e  aeeoinplished* 
version  is  also  out  of  tlie  question,  and  the  case  should  he  left  to  nature, 
and  forceps  ap))lied  when  indicated  by  the  condition  of  the  motlier  or 
child.  It  should  be  remembered,  however,  that  delivery  in  these  cir- 
cumstances is  nearly  always  associated  with  considerable  injury  to  the 
nniternal  soft  parts,  owing  to  the  large  eireuTiTferenee  of  the  fcetal  head  by 
which  they  are  distended.  Wallich  has  made  an  earnest  fdea  for  the  per- 
formance of  symphyseotomy  in  persistent  brow  presentations,  and  has 
ported  7  operations  with  no  maternal  and  only  2  ftetal  deaths;  while 
Pinard  in  1J>08  advocated  Ca?sarean  section  in  a])pTopriate  cases 

Breech  Presentations,— As  has  already  been  pointed  out,  the  relatioi 
between  the  lower  extremities  and  buttocks  of  the  child  is  not  always  the' 
same  in  sacro-iliae  presentations,  and  we  therefore  distinguish  between 
frank  breech,  complete  breech,  foot  and  knee  presentations.  In  all  these 
varieties,  however,  the  mechanism  of  labor  is  essentially  the  same,  so  that 
they  need  not  la?  considered  separately. 

Usually  the  breech  engages  in  such  a  manner  that  the  sacrum  is  di reacted 
to  the  left  side  of  the  mother,  and  accordingly  the  left  sacro-anterior  or 
posterior  are  the  positions  most  frequently  observed,  having  been  noted  in 
two-thirds  of  my  cases. 

In  100,t)00  cases  of  labor  Pinard  observed  3,301  breech  presentations 
— about  3.30  per  cent.  These  statistics  include  premature  as  well  as  full- 
tenn  labors,  but,  if  the  latter  alone  are  considered,  we  find  one  in  62  cases. 

Diagnosis. — On  palpation,  the  first  mantenvre  reveals  a  hard,  round, 
readily  ballottahle  body  occupying  the  fun<lus  of  the  uterus,  and  when  the 
abdominal  walls  are  very  thin  one  can  occasionally  obtain  a  characteristic 
cracking  sensation  upon  compressing  the  bones  of  the  sknll.    By  the  second 
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manceuvT€  the  back  is  found  to  occupy  one  Bide  of  the  abdomen  and 
small  parts  the  other,  position  and  variety  beiug  determined  hy  the  lo 
tion  of  the  former.     On  the  third  mantruvTe*  if  engagenient  has  not 
curred,  the  irregnlar  breech  ib  freely  movable  above  the  superior  str| 
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acterietic  portions  of  the  bre<x;li.  Generally  Bpeaking,  one  can  feel  both 
tubera  i!?t:hii,  the  pacniai  with  its  spines,  and  the  anus,  and  when  further 
descent  has  occurred  the  external  genitalia  may  be  distinguished*  In  many 
cases,  especially  where  labor  is  prolonged,  the  buttocks  become  markedly 
swollen,  m  that  differentiation  between  the  face  and  breech  may  be  ren- 
dered very  dilheult,  as  the  anus  may  he  mistaken  for  the  mouth,  and  the 
ischial  tul>erositje8  for  the  malar  bones.  Care  in  examination,  however, 
should  prevent  this  error,  for  when  the  finger  is  introduced  into  the  anua 
it  experiences  a  muscular  resistance,  whereas  in  tlie  niotith  the  firmer, 
more  unyielding  Jaws  would  be  felt.  Again*  on  removing  the  finger,  it  ii 
not  infrequently  found  to  he  stained  with  meconium,  which  could  never 
occur  with  a  face  presentation.  The  most  accurate  information,  however, 
is  obtained  from  the  sacrum  and  its  spinous  processes,  for  when  these  are 
felt  the  diagnosis  of  position  and  variety  is  established. 

In  complete  breech  presentations  the  feet  may  be  felt  alongside  of  the 
buttocks,  and  in  footling  presentations  one  or  both  feet  may  hang  down 
into  the  vagina.  In  the  latter  case,  one  can  readily  determine  w^hich  foot 
is  encountered  by  bearing  in  mind  the  relation  of  the  great  toe.  When  the 
breech  has  descendt.*d  deeper  into  the  pelvic  cavity,  the  genitalia  may  he 
felt,  and  if  these  are  not  deformed  by  an  effusion  of  serum  it  is  possible  to 
diagnose  the  sex  of  the  ftetus.  Only  in  such  eircurnstances  can  we  feel' 
certain  as  to  this  point  before  delivery. 

The  fci  tal  heart  sounds  arc  heard  through  the  liaek  of  the  child,  usually 
at  the  level  of  the  umbilicus  or  slightly  above  it. 

^Utiologjf.—Thv  causes  of  hreech  presentations  arc  manifold.  Accord- 
ing to  the  experiments  of  Schatz,  the  fietus,  when  suspended  in  liquor 
amnii,  ahviiys  sinks  by  its  luittocks,  so  that,  if  gravity  were  the  only  factor 
concerned,  breech  presentations  would  he  the  most  frerjuent  of  all.  As  a 
matter  of  fact,  however,  this  is  by  no  means  the  case. 

Tn  the  later  months  of  pregnancy  head  presentations  result  from  a 
process  of  aecommodjition  l>etween  the  fix^tal  ovoid  and  the  uterus;  accord 
ingly,  hrwch  firesentations  are  prone  to  occur  when  the  process  is  inters] 
fered  with.  In  the  earlier  months  these  factors  do  not  so  readily  come 
into  play,  and  breech  presentations  are  accordingly  mxich  more  common 
than  at  term.  They  also  occur  very  frequently  in  twin  pregnancies  and 
in  cases  of  hydramnios,  inaemuch  as  the  increased  distention  of  the  utenig 
interferes  with  accommodation,  when  gravity  caus<»s  the  breech  to  descend. 
According  to  Pinard's  statistics,  59  per  cent,  of  all  breach  presentations 
occur  in  multipane.  in  whom  the  flaccidity  of  the  uterine  and  al)dorainal 
walls  plays  a  part  in  their  production.  Their  occurrence  is  also  favored 
by  the  |>re6ence  of  any  obstacle  which  opposes  the  engagement  of  the  ver- 
tex, as  in  contracted  pelves,  excessive  size  of  the  normal  head,  or  hydro- 
cephalus. 

Mechanusm. — Unless  there  he  some  disproportion  l>etween  the  size  of 
the  child  and  the  pelvis,  engage mf*ni  and  descent  readily  occur  in  one  of 
the  oblique  diameters  of  the  jieUis,  the  anterior  hip  being  directed  toward 
one  iIio-|>€ctineal  cTninence,  and  the  posterior  hip  toward  t!ie  opposite 
BBero*iliac  synchondrosis.    The  former  usually  descends  more  rapidly  than 
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he  Intter,  and,  when  it  en eo miters  the  resistance  of  the  pelvic  floor,  inijrnal 
rotation  usually  occurs  and  hrin^rs  the  anterior  liip  to  the  pul>ic  arch,  the 
bitroehanteric  diameter  of  the  child  coining:  into  relation  with  the  antero- 
pogterior  diameter  of  the  pelvic  outlet.  Rotation  usually  takes  place  from 
the  ilio-peetineal  eminence  to  the  piihis  tliroui^di  iin  arc  of  45  decrees;  hut 
occasionally  when  the  hack  is  anterior,  and  particularly  when  the  pos- 
terior extremity  is  prolapsed,  overrotation  may  occur^   during  which  the 
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poBterior  hip  will  rotate  pa^t  the  sacrum  and  through  tht?  opposite  half  of 
the  peh^s — i,  e,.  through  an  are  of  225  degrees. 

After  rotation,  descent  continues  until  the  perineum  is  distended  by 
the  advancing  breech,  while  the  anterior  hip  appears  at  the  vulva  and  is 
stemmed  against  the  pubic  arch.  By  a  movement  of  lateml  flexion  of  the 
body,  the  posterior  hip  is  then  forced  over  the  anterior  luargin  of  the  peri- 
neum, which  retracts  upward  over  the  child,  thus  allowing  its  body  to 
straighten  out,  w^hen  the  anterior  hip  is  born.  The  legs  and  feet  follow 
the  breech  and  may  he  horn  8])ontxi  neon  sly,  altliough  not  infrequently  the 
aid  of  the  oh^tetriciun  is  required,  Aftt-r  the  birth  of  the  breech  a  slight 
movement  of  external  roiafion  iwrwv^,  ami  the  back  usually  turns  s*>me- 
what  to  the  front,  as  the  result  of  the  sliouhlere  being  brought  into  relation 
wn'th  one  of  the  oblique  diameters  of  the  {Tclvis.  They  tlien  flescend  rap- 
idly and  nmler^o  internal  rotation,  th<*  hisacromial  diameter  now  corre- 
sponding with  the  antero-f)osterior  diameter  uf  the  inferior  strait.  Imme- 
diately following  the  shoulders,  the  head,  which  is  normally  sharply  flexed 
upon  tlie  thorax,  enters  the  pelvis  in  one  of  the  oblique  diameters,  and  then 
rotates  in  such  a  manner  as  to  bring  the  posterior  portion  of  the  neck 
under  the  symphysis  pubis,  after  which  the  head  is  burn  in  a  position  of 
flexion,  the  chin,  mouth,  nose,  forehead,  bregma,  and  occiput  appearing  in 
Buccession  over  the  perineum  (Figs.  295  and  206). 

In  a  small  number  of  ease?  rotation  ocx^urs  in  such  a  maimer  that  the 
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hark   of   the  rhild    is   rlirortRl    tnwiirfl    tlie   vertebral    noliiinn,    infttead   of 
toward    the   ahdoniori    of  the   inoniiT.      In    sueh    eireimistaiiees    the    faci' 
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appears  UDder  the  symphysis  puijis,  the  face,  brow,  and  finally  the  wciput 
slipping  ddwn  under  it.  as  the  head  is  horn.  It  is  of  the  utmost  importance 
to  rememlier  that  if  jirL-nrnture  traction  be  employed  the  head  may  be^orae 


\    1 


Fio.  296. — BiRTB  OF  H«:a,p  in  Breech  PBEBENTATiojir. 

extended,  when  its  delivery  can  only  be  accomplislied  by  the  operation  of 
extraction. 

Frognosis, — So  far  as  the  life  of  the  mother  is  concerned,  the  prognosis 
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differs  hut  slightly  in  breech  and  vertex  prest'iitations,  except  that  with 
the  former  labor  is  t^lower  and  more  liiihlo  to  Ix?  complieattd  by  perineal 
tears,  which  frequently  extend  throu|j:li  the  sphincter  ani  muscle.  The 
prognosis  fur  the  child,  on  the  ctlier  hjind,  is  considerably  worse  than  in 
vertex  prescntaticms,  the  fcidal  nmrtulity  ]>ein<i:  generally  estimated  at  alioiit 
10  per  cent.  This  figure  a|»plies  to  primi])nrf>u8  women,  but  a  somewhat 
lower  percentage  ol>tains  when  all  cla^Hcs  of  rases  are  taken  into  con- 
sideration. It  is  not  i^o  high  in  imdtiparous  women,  for  owing  to  the 
greater  relaxation  of  tlie  soft  parts  the  child  is  more  readily  expelled  spon- 
taneously, and  when  extraction  lieeomeB  necessary  it  is  more  easily  accom- 
plished. Porak  states  that  1  child  in  9  euccumbs  in  the  former  class  of 
cases*  and  only  1  in  oO  in  the  bitten 

The  somber  prognosis  for  the  cliild  is  due  to  several  factors.  In  the 
first  place*  aft^  the  breech  is  bora  as  far  as  the  umbilicus,  the  cord  is 
exposed  to  n  greater  or  lesser  degree  of  compression  between  the  head  and 
the  pelvic  brim.  It  is  usually  stated  tluit  not  more  than  eight  minutes  can 
elapse  between  the  l»irth  of  the  umbilicus  and  the  di'livery  of  the  head, 
if  the  child  is  to  he  born  alive,  while  asphyxiation  may  occasionally  occur 
at  an  earlier  period, 

\ot  infre(|uently  fo'tal  death  is  due  to  the  premature  separation  of  the 

placenta »   for.  if  the  delivery  is  not  promptly  elfeeted  after  the  liead  has 

I  passed  into  the  lower  part  of  the  birth  canal,  the  partially  enipiied  uterus 

may  retract  to  such  an  extent  as  to  separntc  tlie  [Tlacenta  from  its  walls, 

and  thus  put  a  stop  to  the  utero-plaeental  eiruulation. 

In  primipartuis  women,  wberr  considerable  rusistanee  is  offered  by  the 
pelvic  8<ift  parts,  spontaneous  rlelivery  of  the  head  is  often  unavoidably 
delayed  and  ftrtal  death  results,  unless  the  child  he  extracted  manually. 
In  all  cases  of  hreech  presentation,  therefore,  the  t>bstetrjcian  sliould  be 
prepared  to  render  prompt  assistance  if  Nature  shows  herself  unable  to 
fulfill  her  task. 

Treatment. — In  view^  of  the  serious  foetal  prognosis  attending  hreech 
presentations,  the  obstetrician  should  aim  to  prevent  their  occurrence  as 
far  as  possible,  and  whenever  they  are  diagnose^d  in  tlie  later  weeks  of 
pregnancy  an  attempt  slum  Id  be  made  to  substitute  a  vertex  presentation 
by  means  of  v^Ucrnal  version.  This  is  readily  aecompiiphed  in  niulti|)araB 
with  lax  abdominal  w^alls,  but  is  much  more  dilfieult  in  primipani'.  After 
the  su!)stitution  has  been  effected,  the  child  should  be  held  in  its  new  posi- 
tion by  a  properly  fitting  bandage  until  engagement  of  the  head  occurs, 
for  if  this  precaution  be  not  tab^n  it  is  not  unusual  for  the  child  to  revert 
to  its  original  position.  If  there  is  no  disproportion  betw^een  the  size  of  the 
head  and  the  pelvis,  the  result  is  usually  excellent,  and  atTnrds  striking 
proof  of  the  value  of  routine  aute-fiartum  L'xaiui nation.  External  version 
may  also  he  attemjfterl  in  the  lirst  stage  of  labor,  provided  the  lireeeli  has 
not  descended  deeply  into  the  pelvis;  but  when  it  has  once  become  fixed, 
all  such  cfTorts  are  unavailing,  and  it  is  best  to  leave  tfie.  case  to  Nature  and 
he  prepared  to  interfere  when  necessary. 

In  most  breech  presentations  spontaneous  delivery  occurs,  and  the  at- 
titude of  the  obstetrician  should  be  merely  one  of  expectancy;  neverthe- 
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less,  he  s!iould  ahv^iys^  ImlfJ  liimiiL'lf  in  readiiii'ss  to  intervene  at  ti  iiioiiipot^s 
notice.  For  tfiis  reo.^au,  as  goon  as  the  breech  appears  at  the  vulva,  tiie 
patient  should  lie  ]»rought  to  the  edge  of  the  bed  in  order  that  not  a  mo- 
ment may  he  hjt*t  in  [)erforming  extraction  shouhl  it  become  necessary.  At 
the  pame  time  everything  rerjuind  for  the  resuscitation  of  tlie  asphyxiated 
child  should  he  ready  for  instant  ust^  It  is  most  important  to  remendier 
that  the  completion  of  labor  is  niatertally  facilitated  hy  the  arms  retaining 
their  normal  crogsed  position  over  the  thorax,  as  well  as  by  Bharp  flexion 
of  the  head.  This  is  best  attained  by  firm  downward  fire^^sure  upon  tl>e 
ftindt(8  as  fioon  as  the  breech  l>cgins  to  emerge  throu^li  the  vulva,  and 
ehould  be  maintained  hy  the  nurse  or  an  assistant,  so  that  the  obstetrician 
can  keep  his  hands  clean  for  any  emergency. 

Owing  to  the  fact  that  the  I'treech  forms  a  h'ss  etficient  dilating  wedge 
than  the  head,  care  should  he  taken  to  prevent  premature  rupture  of  the 
membranes  and  the  escape  of  the  amniotic  Euid.  For  this  reason,  among 
others,  as  few  internal  examinations  as  possible  should  be  made.  Generally 
speaking,  the  frank  lireech  forms  a  better  dilating  wedge  than  the  coiiiplete 
breeclu  ioasiuuch  as  it  allows  a  closer  apphcation  to  the  margins  of  the 
partially  dilated  os.  On  the  other  hand,  if  interference  becomes  necessary, 
the  complete  breech  offers  more  satisfactory  conditions  for  immediate  de-* 
livery,  as  a  foot  can  readily  he  brought  down  and  used  as  a  tractor*  so  that 
the  question  arises  whether  it  might  not  he  better  in  the  fnruier  class  of 
cases  to  makt*  it  a  rule  to  bring  dtmn  one  or  lioth  feet  jirophylrtctically. 
Usually  this  is  not  advisable,  unless  some  almormality  exists  on  the  part 
of  the  mother  or  elrild  which  renders  it  proljable  that  prompt  delivery  may 
be  called  for.  In  such  cases  a  foot  should  he  brought  dinvn  by  Pinard's 
manonivre  as  soon  as  Ihe  meud>rancs  rupture.  The  technif|ue  of  this  man- 
ipulation, as  w^ell  as  tlie  rules  for  extraetion,  will  be  considered  in  Cliapter 
XXL 
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CHAPTER  XTV 
PHYSIOLOGY  AND  MANAGEMENT  OF  THE  THIRD  STAG^E  OF  LABOR 


Situation  of  the  Placenta  in  ITtcro. — The  older  authorB  believed  that 
tJie  plaantii  was  usually  impliinled  at  or  in  the  immediate  neighborhood 
of  tlie  fundus.  The  researches  of  Sehroeder,  Pinard,  ^Vhifehl,  Leopold,] 
HolzapfeK  and  others,  however,  have  sliown  that  this  is  by  no  raeans  the] 
rule,  but  that  the  most  couimon  situation  is  on  the  anterior  or  posterior 
wall  of  the  uterus,  occasionally  on  its  lateral  wall,  and  only  in  exceptional 
instances  upon  the  fundus.  Fig.  297,  which  represents  a  vertical  section 
through  Ihe  uterus  at  ternu  shows  the  usual  mode  of  attaehment.  As  a 
rule,  the  lower  margin  of  the  placenta  lies  tiomewiuit  above  the  internal 
OS,  for  when  it  impinges  upon  or  overhips  the  latter  we  have  to  deal  with 
a  pathological  coitdition — placenta  pripvia. 

Mechanism  of  Separation  of  the  Placenta. — Under  normal  conditions 
the  placenta  remains  fixed  to  the  uterine  wall  until  after  the  birth  of  the 
child,  and  be^-omes  separated  from  it  only  during  the  third  stage  of  labor. 
Partieularly  during  the  second  stage,  the  uterine  contractions  bring  about 
a  slight  decrease  in  the  area  of  placental  attuchmcnt,  and  in  its  attempt  at 
accommoflation  the  placenta  heeonu'S  thicker  and  slightly  folded  upon 
itself,  its  margins  being  somewhat  rounded  and  prominent.  At  the  same 
timcy  however,  it  is  pressed  firmly  against  the  uterine  w^all  by  the  amniotic 
fluid,  through  which  the  intrauterine  pressure  h  transmitted;  otherwise  it 
is  probable  that  premature  separation  would  be  tire  rule  and  not  the  excep- 
tion. 

After  the  e:!fpulsion  of  the  child,  the  contraction  and  retraction  of  the 
uterus  leads  to  a  marked  thickening  of  it^  walls,  w^ith  an  almost  total 
obliteration  of  its  cavity,  as  well  as  to  a  corresponding  lessening  in  the 
area  of  the  placental  site.  Eventually  the  disproportion  becomes  so  great 
that  the  glandular  layer  of  the  decidua  is  torn  through,  and  the  placenta 
and  membranes  are  peeled  off  from  the  w^alls  of  the  uterus  and  come  to  lie 
free  in  its  cavity,  whence  they  are  expelled  by  further  contractions  into  the 
collapj^ed  and  flabby  lower  uterine  segment  or  the  upper  portion  of  tlie 
vagina. 

After  its  extrusion  the  maternal  surface  of  the  placenta  still  retains 
a  thin  covering  of  decidua,  which  represents  the  atroplric  compact  layer 
and  the  innermost  portion  of  the  spongy  layer  of  tlie  deeidiiu  serotina, 
which  must  he  FtripjM'd  rtlf  in  onler  to  reach  the  chorionic  villi. 

Mode  of  Extrusion  of  the  Placenta,— As  early  as  178il  Baudelocque 
had  described  two  ways  in  which  the  placenta  could  be  extruded  from  the 
uterus.    Thus,  separation  from  the  uterine  wall  conld  commence  either  at 
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the  I'fnter  of  the  plaepnla  or  at  a  point  in  it8  eircumferenco.  **In  the  tir^t 
case  tlie  middle  of  the  phu-enta  bointt  pushod  forward  by  an  etTiision  of 
WochI  beneath  it,  the  or^an  l>eeomcs  hiv(^rtei1  iipttn  itsrlf  in  such  a  manner 

that  it  pn  sents  by  its  ftetal  surface, 
which  ie  covered  by  the  membranes 
and  vessels  .  .  .  But  irhen  the 
placenta  ht^comes  detached  below, 
particiihirly  If  the  loosening  begins 
at  a  lioint  in  the  neighliorhood  of 
tljc   internal    og,   tlie   mechanism    is 


Flo*  297. — Diagram  abuwing  Rklation 
or  Placesta  to  Uterine  Wall  in 
Lattba  Pabt  of  Pregnancy,      X   J. 


Fig.  298. — Djagham  sHtiwfNo  Relation  of 
Flacknta  t<j  UTiiUiNJi  Wall  in  Skconi> 
Staoh:  of  Labor  (modified  from  Schroe- 
der).      X  1. 


entirely  different,  for  the  afterbirth  bccfimes  rolled  upon  itself  in  the  form 
of  a  cylinder,  whose  long  axis  corresponds  to  that  of  the  uterus,  in  such  a 
manner  that  it  presents  its  detached  maternal  surface  to  the  examining 
Hnger,  and  it^  exit  is  always  preceded  by  a  fiinall  amount  of  fluid  bhiod." 
Tliesc  ideas  seem  to  have  excited  but  little  interest  until  1H(>5*  when 
8ehult2e  advjmced  the  opinion  that  the  placental  was  usually  expelled  by  the 
first  method  described  by  Baudelocque.  This  belief  remained  practically 
undisputed  until  1871,  when  Matthews  Duncan  contended  that  the  second 
was  the  more  frequent  and  therefore  the  normal  mechanism.  The  active 
difloussion  aroused  by  this  controversy,  althougli  it  led  to  no  final  settlement 


nf  thi'  «|iii'st!(ni*  had  tlie  I'iftvt  of  directiiig  more  earnest  attention  to  tht? 
physiology  of  this  Ktagc  of  labor. 

The  two  niethodg  are  now  defiig^nated  by  the  names  of  Schnltze  and 
Duncan  respcctivply.  In  the  former  sejMration  begins  first  at  tlie  cen- 
tral portion  of  the  fjlaeenta,  l)etvveen  whidi  anrl  tlie  nterine  wall  more 
or  le88  blofjd  is  poured  out,  which  gradually  increases  in  amount  until  a 
retroplaeental  hematoma  of  consirlcrable  size  is  formed,  which  eventually 
El>rings  about  the  complete  separation  of  the  organ  from  its  eite  of  attach- 
ment, wfiile  the  mendiranes  still  remain  adherent.  The  placenta  then 
prem^nts  at  tlie  internal  os  by  its  fwtal  surface  and,  paesing  through  the 
opening  in  the  membranes,  drags  t!ieui  after  it;  it  is  then  expelled  from 
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FiQ.  290, — Fho««n  Sbction,  Thihd  Staob  or  Labor,  showing  the  CoNTRA<?r«©  Urrnxnim 
Cavity  completely  fu^ed  by  Twin  Placentje  (PestaloiEii) .      x  i. 


the  vulva,  its  fcctal  or  amniotic  surface  first,  and  the  now  inverted  mem- 
bra nca  following  after.  In  tliis  mechanism  there  is  no  escape  of  blood  until 
after  the  extrusion  of  the  placenta   (Figs.  300  and  301), 

In  Ihinean^g  method,  on  the  other  hand,  tlie  placenta,  after  its  separa- 
tion from  the  uterine  wall,  bectnncs  folded  upon  itself  aud  its  lower  margin 
present*!  at  the  internal  os.  It  then  traverses  the  vagina  and  emerges  from 
the  vulva  by  one  margin,  the  membranes  being  Hometirnes,  but  by  no  means 
always,  iriverteiL  When  exfudsion  occurs  in  tliia  ruauncr,  there  is  slight 
but  continuous  hiemorrhage  frojo  the  birth  of  the  child  until  the  placenta 
is  delivered  (Fig.  3i}2). 

With  respect  to  the  relative  frequency  with  which  these  two  mechan- 
isms occur  there  has  been  much  discussion.  In  this  country  and  in  Eng- 
ad  Duncan's  views  are  commrnly  accepted,  and  it  is  generally  held  that 


Fm*  801- — DuoRAU  in-uaTRATrNO  Later  Staoe  in  the  Extrusion  of  th«  Pi.acbnta  bit 

SCHXTLTZE*8    MecBANISAI- 
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ing  iindtT  tlje  inRpiratioii  of  Fehling,  slates  that  he  observed  Diinean*s 
meehafiism  in  S3,(>  per  cent,  of  his  cases,  whereas  in  79.7*]  per  cent,  of 
Ahlfeld  s  easeg  tliat  of  Schnltze  was  noted. 

Holzapfel,  in  an  excellent  monograph,  has  ^riven  dotal  Is  and  n  full  litera- 
ture dealing  with  the  statup  of  the  question  np  to  XH*MK  and,  as  the  result 
of  very  interesting  experimentB  and  obBervations,  concludes  that  the  pla- 


i/^r^A^i^'*  j^t^i 


Fio.  302.— Diagram  illu^-^thatinc  F.xTurr^njN  cvf  Placenta  bt  Duncan's  MfjcHAmftM. 

eenta  nearly  always  presents  at  the  internal  as  Uy  Dunean's,  but  leaves  the 
uterus  by  Sehnltze'8  rneehaoisim. 

Although  it  ie  difheult  to  reconcile  the  contradictory  statenwntR  of  the 
various  oheervers,  it  wouhl  appear  justifiable  to  class  both  mechanisms  as 
perfectly  normal,  that  of  Duncan  occurring  most  often  when  tlie  placenta 
is  fiituated  in  the  lower  portion  of  the  uterus,  that  of  Schultze  when  it  is 
situated  in  the  upper  portion. 

Clinical  Picture  of  the  Third  Stage  of  Labor. — Immediately  following 
the  birth  of  tlie  child  the  remainder  of  the  amniotic  fluid  escapes,  after 
which  there  is  usually  a  slight  flow  of  blood.  The  uterus  cun  now  be  felt 
ae  a  firm,  hard  mass,  the  fundus  lying  well  below  tlie  unihilieus.  For  a 
short  tiirie  the  patient  experiences  no  pain,  hut  after  a  few  minutes  uterine 
contractions  begin  again  and  recur  at  regular  intervals,  until  the  placenta 
becomt^s  separated  and  is  expelled  into  the  lower  uterine  scguicnt 

At  some  time,  varv^ing  between  five  and  thirty  minutes  after  the  birth 
of  the  child,  careful  palpation  shows  that  the  fundus  of  the  uterus  has 
risen  up  to  or  above  the  umbilicus,  which  is  3  to  7  centimeters  above  its 
original  position,  while  simultaneously  a  slight  prominence  has  appeared 
immediately  above  the  symphysis  pubis  (Figs.  303  and  304).  At  the  same 
time  the  portion  of  umbilical  cord  protruding  from  the  vulva  has  increased 
by  10  or  12  centimeters  in  length.    These  changes  indicate  that  the  placenta 
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Qow  difitpTidod  by  tlie  placenta,  and  mechjiniriiliy  lifts  the  empty  and 
tightly  t'ontnieted  uterus  to  a  higiier  level.  Jn  rare  eiises  the  placenta  ia 
born  almost  immediately  after  the  child,  but  as  a  rule  not  until  fifteen  to ' 
thirty  minutes  later,  while  occaeionally  hours  may  pass  before  it  appears 
at  the  vulva.  The  possibility  of  wide  divergence  in  this  respect  can  readily 
be  appreciated  when  we  renieud)er  that  the  action  of  the  utenis  ceaseB  after 
the  placenta  has  been  extrutled  from  its  cavity,  so  that  iti^  further  descent 
depends  partly  up<jn  gravity,  but  principally  upon  the  contractions  of  the 
alidoininal  inusclce.  But  owing  to  the  great  distention  to  which  the  latter 
have  l>een  subjected,  their  tonicity  fs  frcqiicnlly  so  impaired  that  they  can 
no  longer  exert  suthcient  force  to  expel  the  afterbirth  from  the  vagina,  so 
that  in  nian}^  cases  it  will  not  be  born  fur  hours  unless  the  patient  assumes 
a  sitting  position  or  assistance  ia  rendered  by  the  physician,  Ahlfeld  has 
stated  that  spontaneous  termination  of  the  placental  period  occurred  in  only 
13.1^  per  cent,  of  Ijis  cases,  even  when  he  w^aited  for  one  and  a  half  to  two 
hours  after  the  birth  of  the  child. 

The  average  loss  of  blood  during  the  third  stage  of  labor  is  estimated  at 
about  400  cubic  centrnuHers,  a  constant  but  sliglit  flow  occurring  through- 
out the  entire  periorl  when  the  placenta  is  delivered  by  Duncan's  mechan- 
ism, and  a  sudden  gush  of  blood  imiuediately  following  its  expulsion  by 
Scliultze'a  mechanism.  Ahlfeld  found  that  the  average  loss  was  430  cubic 
centimeters  after  normal  and  iu7  after  pathological  labors.  He  also  holds 
that  the  amount  lont  increases  with  the  size  of  the  child  and  of  the  placenta. 
Moreover,  he  contends  that  it  is  greater  tlie  shorter  the  duration  of  the 
placental  period,  and  is  least  when  it  lasts  for  one  and  a  half  or  two  hours, 
but  this  is  contrary  to  my  experience. 

Management  of  the  Third  Stage  of  labor, — Up  to  1861  the  miioage- 
ment  of  the  third  stage  of  hdxjr  varied  greatly,  and  delivery  of  the  placenta 
[Waa  effected  either  by  traction  upon  the  cord  or  by  passing  the  hand  into 
the  vagina  or  uterus,  as  the  case  might  he,  and  bringing  it  away.  Both 
of  these  methods,  but  more  particularly  the  latter,  as  will  be  explained  later, 
are  necessarily  attended  by  grave  dangers. 

In  18oH  t'rede  described  what  he  considered  the  ideal  method  of  de- 
livering the  placenta,  which  was  somewhat  as  foUows:  Imiuediately  after 
the  exit  of  the  child  the  obstetrician  grasps  the  uterus  witli  his  hand  and, 
after  waiting  from  five  to  ten  minutes,  gently  kneads  it,  thereby  stimu- 
lating it  to  contract  and  to  sr^parale  tlie  placenta.  The  hand  is  then  ap- 
plied to  the  abdomen  in  such  a  uianncr  that  the  timmb  re^ts  upon  the 
anterior  and  the  fingers  upon  the  |>o8tcrior  surface  of  the  uterus,  and  as 
S4>on  as  a  contraction  occurs,  firm  and  steady  pressure  should  be  made 
downward  in  the  axis  of  tlie  sujuTior  strait. 

The  introduction  and  routine  employment  of  Crede's  method,  which 
aimed  at  hastening  tlie  separation  of  the  placenta  and  then  expressing  it 
from  the  uterine  cavity,  undoubtedly  marked  a  most  important  advance, 
,  inaBmuch  as,  by  doing  away  with  the  necessity  for  tractiun  upon  the  cord 
'and  the  frequent  manual  removal  of  the  placenta,  it  has  saved  the  lives  of 
thousands  of  women.  With  certain  niodifieatious  it  is  now  generally  em- 
ployed throughout  the  world.     As  a  matter  of  history,  Jellett  has  noted 
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that  the  method,  while  uButilly  ascnl)ed  to  Cretle,  had  been  practiced  for 
maDV  years  previously  at  the  Kotimda  Hospital  in  Dublin,  and  appears  to 
have  originated  with  John  Harvre  in  17r>7. 

In  opposition  to  the  expression  of  the  placenta  immediately  after  the 
birth  of  the  ehild,  Polirn.  Ahlfeld,  nm]  others  stated  that  a  greater  amount 
of  blood  is  lost  during  the  third  stage,  and  that  there  is  a  greater  tendency 
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to  post-partum  hipmorrhage,  due  tu  imperfect  seiiaration,  than  when  tlu^ 
extnisiim  of  the  placenta  is  left  to  Nature,  or  expresision  is  resorted  to  only 
after  an  interval  of  several  hours.  But,  wliile  it  must  be  recognized  as 
mcontrovertible  that  too  early  a  resort  to  Crede*s  method  is  harmfuL  inas- 
much as  it  defeats  the  very  purpose  for  which  it  is  employed  and  interferes 
with  the  physiological  sepandion  of  the  placenta,  tlie  arguments  adduced 
in  favor  of  waiting  so  long  a  time  appear  to  he  neither  satisfactory  nor 
rationah    It  is  ditlicult  to  see  what  advantages  are  to  lie  gained  by  delaying 
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expression  after  the  phioenta  has  once  iKToirie  rletaclied  from  its  original 
site  and  lies  in  the  Iowht  uterine  se^'inent,  e^^peeisilly  if  Al 1 1 feld's' statement 
is  correct  tliat  spontaneous  di^hvery  will  occur  only  in  13  to  14  per  cent,  of 
the  cases  at  the  end  of  two  hours.  On  the  other  Inmd,  there  are  certainly 
very  obvious  objections  to  stny  unnecessary  prolongation  of  the  third  stage 
of  labor.  For  the  patient  such  a  delay  means  much  additional  diacomfort 
and  an  increased  risk  of  infection;  while  the  busy  physician  can  ill  alford 
the  expenditure  of  valuable  time,  unless  he  be  convinced  tiial  by  such  per- 
sacrifice  he  can  better  insure  the  well-being  of  his  patient. 
n<*rmal  cases,  therefore,  attempts  at  expression  should  not  be  made 
FMitil  the  placenta  has  been  spontaneously  exjiclled  into  the  lower  uterine 
segment  or  upper  portion  of  the  vagina,  as  is  indicated  by  the  rising  up  of 
the  fundus;  but  as  soon  as  this  has  taken  place  there  is  no  reason  why  the 
process  should  not  be  hastened.  In  my  own  clinic  the  following  procedure 
has  been  adopted  with  most  satisfactory  results:  As  soon  as  the  child  is 
born  the  hand  is  laid  upon  the  nbdomen,  and  if  the  uterus  he  felt  as  a  tirm» 
hard,  globular  mass  it  is  left  alone.  On  the  other  liand,  if  it  appears  to  be 
soft  and  flaccid,  it  is  gently  kneaded  until  firm  contractions  are  induced 
The  condition  of  the  uterus  is  then  carefully  watched  by  applying  the  liand 
to  it  at  frer|uent  intervals,  but  it  is  kneaded  only  when  necessary.  In  the 
majority  of  cases,  after  a  lapse  of  ten  or  fifteen  minutes,  it  is  noticed  that 
the  fundus  rises  spontaneously  several  ccntimt^ters  above  the  position  which 
it  had  just  occupied,  but  at  the  same  time  remains  firm  and  hard.  This 
change  indicates  that  the  placenta  has  become  separated  from  the  uterine 
wall  and  is  distending  the  lower  uterine  segment  or  the  upper  port irm  of 
the  vagina.  Jn  doubtful  cases  important  information  may  sometimes  be 
obtained  by  holding  the  cord  lightly  between  two  fingers  and  making  firm 
pressure  upon  the  uterus  with  the  other  hand.  If  tlie  placenta  is  still  ad- 
herent, a  distinct  wave  will  ho  felt  in  the  cord,  wdiich  will  be  absent  if 
separation  has  already  occurred.  Attention  was  first  directed  to  the  former 
point  by  Pinard,  Schroeder,  and  Cohn,  but  its  importance  has  not  been 
generally  recognized.  The  placenta  is  now  expelled  by  grasping  the  uterus 
and  making  downward  pressure  in  the  uxis  of  the  su)jerior  strait,  using 
tlie  uterus  merely  as  a  piston  to  shove  the  phicenta  downward  and  outward. 
[when  the  latter  appears  at  the  vulva  it  should  be  grasped  by  the  hand  and 
the  membranes  gently  twisted  into  a  cord,  so  as  to  prevent  their  being  torn 
off  from  tlie  margins  of  the  placenta,  after  which  they  are  slowly  extracted. 

The  modification  here  recommended,  which  we  designate  as  **expres- 
sion  from  the  vagina/'  leaves  the  separation  of  the  placenta  from  the 
uterine  wall  ahsolutely  to  Nature,  and  simply  expresses  it  after  it  haa 
been  spontaneously  expelled  from  the  uterine  cavity,  and  should  not  be' 
confounded  with  tlie  typical  Crcde  method,  whose  oliject  is  to  hasten  the 
separation  of  tiie  organ  and  to  express  it  from  the  uterine  cavity.  In  most 
cases  the  placenta  can  Ik*  expressed  from  the  vagina  within  half  an  hour 
after  the  birth  of  the  child;  but  if  the  fundus  does  not  rise  up  spont^mt^ 
ously  by  the  end  of  that  period,  it  is  my  practice  to  attempt  to  hasten  sepa- 
ration by  resort  to  the  typical  Crede  raetlitjd  of  expression. 

Not  infrequently  small  portions  of  the  membranes  may  be  left  behind 
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in  uiero  or  in  tlie  vagina.  If  the  ends  be  outside  the  vulva,  they  should 
be  seized  and  the  remnants  delivered  by  gentle  traction ;  but  otherwise  it 
18  advisable  to  leave  tliein  alone  and  to  allow  them  to  be  cant  off  with  the 
lochia,  ratlier  tlian  to  introduce  the  fingers  intjj  the  vagina  or  uterus  in 
the  attempt  to  remove  them. 

Immediately  following  the  birth  of  the  placenta  the  uterus  should  be 
palpated  again;  normally  it  h  found  finidj  contracted  and  retracted,  and 
if  it  remains  80  there  is  no  danger  of  haemorrhage.  But,  on  the  other  hand, 
if  it  shows  any  tendency  toward  relaxation,  it  should  be  kneaded  until  it 
coutraets,  and  the  hand  kept  constantly  upon  it,  so  that  beginning  relaxa- 
tion may  he  detected  and  condjated.  Tliere  is  usually  no  danger  of  relaxa- 
tion and  consequent  hiemorrbage,  provided  no  signs  of  it  appear  during  the 
first  hour  after  the  extrusion  of  the  placenta.  Accordingly,  the  condition  of 
the  uterus  should  Ije  carefully  watched  during  this  period  by  the  physician 
or  nurse.  But,  even  wlien  this  duty  is  delegated  to  the  latter,  llie  physician 
should  remain  at  the  house  of  the  patient  for  one  hour^  so  as  to  be  on  band 
in  case  an  emergency  slioidd  arise. 

Occasionally,  the  amount  of  blood  lost  immediately  following  the  birth 
of  the  child  may  be  so  great  as  to  render  imperative  the  prompt  delivery  of 
the  placenta,  and  under  sucli  circumstances  Crede^s  method  of  expression 
should  be  employed  at  once.  Under  all  other  conditions,  however,  we 
should  watch  for  the  rising  up  of  tJie  fundus  before  resorting  to  any  form 
of  expression. 

As  soon  as  the  placenta  and  membranes  are  born  they  should  be  care- 
fully inspix'ted  for  the  purf^ose  of  ascertaining  whether  they  have  been 
expelled  entire,  or  whether  {M»rtions  liave  been  left  belli nd  in  the  uterus.  If 
thej  are  perfectly  intact,  all  is  well ;  but  if  the  maternal  surface  of  the 
placenta  shows  defects  which  arc  not  due  to  mere  tears  of  its  substance^  but 
which  appear  to  indicate  that  a  considerable  part  has  been  left  h€4iind.  the 
hand  should  be  carefully  redisinfected,  a  sterile  rubber  glove  put  on^  and 
the  retained  nortion  removed  manually,  since  if  allowed  to  remain  in  the 
uterus  it  nearly  always  gives  rise  to  haemorrhage. 

In  rare  cases  spontaneous  separation  does  not  occur,  and  it  may  be 
Jound  impossible  at  the  end  of  half  an  liour  to  expel  tlie  placenta  by  means 

Crede's  method.  Under  such  ciremnstances,  unless  tlu*  condition  of  the 
atient  he  serious,  or  there  be  free  haemorrhage,  the  obstetrician  sbould  wait 
patiently  and  repeat  his  attempts  at  expression  at  intervals,  and  should 
not  despair  of  eventual  success  until  two  hours  have  elapsed.  In  case  of 
failure,  it  is  probalde  that  abnormal  adhcsifms  exist  between  the  placenta 
and  the  uterine  wall,  but,  in  any  case,  manual  removal  of  the  organ  must 
never  be  undertaken  unless  absolutely  necessary,  as  it  is  a  more  serious 
proc€'dure  tban  luost  ohstetrira!  operations.  In  fbe  former  the  hand,  which 
is  rarely  |wTfectly  sterile,  is  iTUrodiie^d  between  the  pbiccTila  and  the  uterine 
wall,  and  comes  in  direct  contact  with  the  freshly  throndinsed  vessels  at  the 
placental  site,  which  afford  a  most  excellent  culture  medium  for  bacteria; 
whereas  in  the  hitter  the  hands  or  instruments  are  introduced  into  the 
amniotic  cavity,  so  that  whatever  nncro-organisms  may  have  been  carried 
up  by  them  are  likely  to  be  cast  off  with  the  afterbirth. 
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For  pariicuhirs  cojK'orning  the  con  1  ml  nf  excessive  hjEmorrhage  or  the 
technique  of  manual  removal  of  the  placenta,  the  reader  is  referred  to  the 
sections  on  haemorrhage  and  on  obstetrical  operations,  respectively. 
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The  services  of  the  obstetrician  ghoukl  bo  engaged  some  time  before 
the  expected  date  of  confiiieinuDt,  in  order  that  the  {mticnt  may  be  under 
medical  supervisiou  for  at  hatii  tht*  last  few  months  of  pregnaney. 

The  importance  of  a  careful  preHminary  examinatinn,  not  later  than 
four  to  eix  weeks  before  term,  hos  already  been  insisted  upon.  This  can 
be  more  conveniently  carried  out  with  the  patient  at  home  and  in  bed, 
when  the  obstetrician  should  take  careful  nieasurements  of  the  pelvis, 
determine  the  presentation  and  position  of  the  child,  and  acquaint  himself, 
not  only  with  any  abnormality  which  may  exist  in  the  generative  tract,  but 
also  with  tho  general  physical  condition.  At  the  time  of  this  visit,  it  is 
wtU  to  give  the  patient  a  list  nf  such  artldes  as  may  Ikj  needed  at  the  time 
of  labor  and  during  the  puerperiuni,  and  which  she  is  expected  to  supply. 
The  physician  should  also  conimynieatc  with  the  nurse  in  order  to  nuike 
sure  that  she  understands  the  preparations  which  fall  to  her  share.  Kxperi- 
ent*e  has  taught  me  that  the  only  way  by  which  lui stakes  can  be  avoided  is 
to  have  all  necessary  directions  written  down  in  hlaek  and  white,  or  prefer- 
ably to  use  printed  cards  containing  definite  and  concise  instructions  for 
the  patient  and  nurse. 

Preparations  for  Labor  on  the  Part  of  the  Patient  and  Uurac. — ^At  the 
time  of  the  preliminary  examination  the  physician  shmdd  inspect  the  room 
which  is  to  be  used  for  the  confineTocnl  and  nuike  necesi^ary  suggest  inns 
afi  to  its  arrangement.  He  should  also  inquire  as  to  the  number  of  wasli- 
basins  which  are  avaihiblc;  for  with  the  increasing  perfect  ion  of  [dnuibing 
the  ordinary  wash-basin  and  pitcher  are  often  replaced  by  pcnuanent  wash- 
stands,  so  that  in  the  homes  of  the  well-to-do  it  is  sometimes  difficult  to 
find  a  sufficient  number  for  disinfecting  the  hands  and  cleansing  the  pa- 
tient. Five  basins  will  be  needed :  four  for  the  use  of  the  physieian  and 
one  ff>r  the  nurse :  and  if  so  many  are  not  already  in  the  liouse,  a  eultieient 
number,  maile  ()f  plain  agate-ware  aud  uieasuring  It)  inehcs  across  the  top, 
should  be  procured. 

The  patient  should  also  he  instructed  to  provide  herself  with  a  bed- 
pan, a  2-quart  fountain  syringe  for  rectal  cnenuita,  15  yards  of  non-steril- 
ized gauze  and  '3  pounds  each  of  cotton  batting  and  absorbent  cotton  for 
making  Ijcd-pads.  or  f>  prepared  sanitary  bed-pads  and  t  pieces  of  rubber 
sheeting,  one  1  ;c  2  yards  and  the  other  IxlJ/^  yards.  The  following 
articles  should  be  obtained  from  the  druggist  at  least  one  month  before  the 
expected  date  of  confinement,  so  that  they  may  be  in  readiness  in  case  labor 
should  occur  unexpectedly : 
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CONDUCT  OF  NORMAL  LABOR 


100  cubic  c^nHmetera  Squibb 'b  chloro- 
form, 

4  ounces  potassiuin  pennangaiiate^ 
8    '*         oxalic  acid, 
4    **         boric  acid, 

2-ounce  tub*?  of  green  soap^ 


I'ouncc  tube  of  vaseline, 
100  bichloride  tablets, 
B  ouQceEi  alcobol, 
4  drams  ergotol, 

1  nail-bruahp 

2  pouoda  absorbent  cotton. 


If  oDG  has  a  large  obstetrical  practice  it  is  advisable  to  have  Borne 
reputable  druggist  arrange  and  keep  in  stock  a  box  contaiiiiiig  the  alwve- 
iiientioned  articles,  so  that  the  paHoiit  can  be  told  simply  to  buy  an  obstet- 
rical outfit 

I  give  below  the  card  which  I  have  prepared  for  the  nurse,  containing 
directions  for  the  preparations  liefore  and  at  the  time  of  labor,  as  well 
as  for  the  care  of  the  mother  and  baby  afterward: 


DIEECTIONS    FOR    OBSTETRICAL    NURSE 
PREPAR^ITIONS    BEKORK    LABOR 

(a)  See  that  patient  hm  procured  a  "Confinement  Outfit/*'  and  the 
other  nrticles  called  for  in  ''Directions  for  Putients,"  which  include  every- 
thing you  or  I  ehalf  need  except  baby  clotlies. 

(/j)   Prepare  a  eutlicient  number  of  sterile  vulval  pads, 
(c)   A  week  before  the  expected  date  of  confinement  prepare  8ix  pack- 
ages, two  containing  six  towels  or  diapers  eacli ;  om*  containing  leggings, 
two  containing  gauze  sponges,  and  another  containing   cotton  pledgets. 
Carefully  sterilize  and  label  them. 


AT  TIME    OF   LABOR 

(a)  If  pains  begin  between  8  a.  m.  and  11  i\  m.,  notify  nie  as  soon  as 
possible*  so  that  I  may  know  that  labor  has  commenced  and  make  my 
plans  accordingly.  But  if  labor  begins  between  11  P.  M.  and  8  p.  m..  do 
not  notify  me  until  the  pafhs  are  strong  and  frequent,  or  unless  you  think 
it  necessary  for  juc  to  see  the  patient  at  once. 

(b)  At  the  commencement  of  lalMjr  prepare  two  large  pitchers  of  boiled 
water.  Keep  one  hot  and  allow  the  other  to  cool,  covering  each  with  a  clean 
towel. 

(r)  When  labor  has  definitely  set  in,  give  the  patient  a  warm  bath 
and  a  soap-stids  cncmu. 

(d)  Make  up  tlie  bed  on  the  ieft  side. 

(e)  Procure  a  piece  of  oilcloth  or  an  old  rug  to  protect  the  flo 
(/)  Don*t  give  vaginal  douches  of  any  kiml. 
(g)  Don't  exam i DC  j)nticnt  vaginally  under  nuy  circnm stances. 
(/*)  To  prepare  the  patient  for  vaginal  examination  place  her  upon  a 

douche  pan,  nntl  cut  the  pubic  hairs,  if  necessary.  Then  wash  the  genitalia 
thoruughly  from  above  downward  (toward  the  anus)  with  soap  and  warm 
water,  using  cotton  pledgets  instead  of  a  wash  cloth.    Finally,  bathe  tlie 
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ulva  with  a  1-1,000  Ijirhloride  solution,  and  tlien  cover  it  with  a  towel 
soaked  in  the  same  solution. 

(f*)  Before  a  vaginal  examination,  or  when  the  birth  of  the  child 
appears  imminent,  roll  the  nightgown  up  above  the  patient's  hipj^  and 
pin  it  in  position,  then  put  on  tlve  obdtetrical  leggings. 


AFTEU    LABOK 

(a)  As  soon  as  labor  is  over,  eleanso  the  genitalia  with  entton  pledgets 
and  water,  and  tht-n  bathe  with  Viiehloride  snlutinru  after  which  ap[)ly  a  ster- 
ile vulval  pad  and  plaee  the  ]>atient  a  pun  a  sterihzed  lu'd-pad. 

^(b)   Don't  use  an  abdominal  binder  until  aft^  the  tentli  day,  unless 
otherwise  directed. 
(f)  Change  vulval  pad  as  often  as  neeessarv,  washing  the  genitalia 
Eieh  time  with  a  l-4XHin  hiehloride  Kolution, 
(d)  Take  temperature  and  pulse  four  times  a  day   (8,  Iv*,  4,  and  8), 
unless  otherwise  directed,  and  re<'<*rd  upon  chart. 
(e)   Don't  eatheteri^e  unless  the   bladder  is  distendish  and  not   until 
aftiT  the  patient  has  failed  to  urinate  in  a  sitting  position. 

^(/)   Give  Y2  '*2.  of  Rmhelle  salts  the  morning  after  labor,  and  repeat 
in  four  hours  if  not  etTeetuaL 
(g)   Bathe   nipples   with   saturated   horacie   solution   before   and   after 
iiich  nursing. 
(h)   Watch  carefully  for  cracked  nipples,  and   report  them  to  me  at 
once, 
(i)   Diet:     First  twenty-four  hours,  milk.  soup,  eoffee  or  cocoa  and 
buttered  or  soft  toast.     Second  and  third  days,  as  above,  with  the  addition 
of  boiled  or  poached  eggs,  raw  or  stewed  oysters,  chicken  breast,  and  wine 
jelly.     Fourth  and  fifth  days,  as  above,  with  the  addition  of  sweetbreads, 
steak,  chops,  potatoes,  rice,  and  fruit.    Then  gradually  return  to  ordinary 
plain  diet. 

CARE  OF    CHILD 

(a)  Leave  the  baby  alone  until  the  mother  is  cared  for,  wrapping  it 
in  a  woolen  cloth  and  putting  it  in  a  safe  place.  (Not  upon  the  mother *s 
bed  or  upon  chairs.) 

(b)  Wash  the  eyes  with  a  boracic  acid  solution,  unless  otherwise  di- 
rected. 

(c)  Rub  the  child  thoroughly  with  vaseline  or  sweet  oil,  and  then  bathe 
it  with  ca stile  soap  and  warm  water. 

(d)  Dress  the  cord  with  boraeic  acid  powder  and  t^ttrile  cotton,  or  an 
alcohol  dressing. 

(e)  Wash  the  child  daily  in  your  lap,  hut  do  not  give  a  full  hath  until 
the  cord  comes  oflT. 

(/)  Feeding:  Until  the  milk  appears,  nurse  three  times  a  day,  and 
donH  give  any  other  food  unless  directed.  After  the  milk  appears,  let 
the  child  suckle,  except  after  its  bath,  every  three  hours  by  ike  clock,  from 
6  or  7  A,  M.  to  10  or  11  p.  11.    Time  one  feeding  so  that  it  will  come  directly 
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after  tlie  bath,  after  which  tho  child  may  he  allowetl  to  sleep  as  long  as  it 
will. 

Feed  only  once  between  l>e(UiiiH?  and  <I  or  7  A.  M. 

As  soon  as  the  milk  appears,  write  out  a  schedule  for  mirBing  and 
adhere  to  it,  awakening  the  ehild  at  each  feeding  time  if  neeessary. 

Before  each  nursing  wash  out  the  chihra  month  with  boracic  acid 
solution. 

After  the  first  three  weeks  give  one  bottle  of  milk  a  day,  no  matter  how 
much  milk  the  mother  may  have. 

(g)   Weigh  the  ehild  twice  a  week  and  record  the  weight. 

Preparations  on  the  Part  of  the  Physician.— W lien  the  physician  has 
promii^iHl  to  attend  nn  obs^tetrical  patient  lie  should  hold  himself  in  readi- 
ness to  respond  promptly  at  imy  hour  within  two  weeks  of  the  expected  date 
of  cfmfinement,  und  should  instruct  the  patient  as  to  the  best  method  of 
commimicating  with  liiia  witliimt  delay.  If  he  is  obliged  to  leave  town 
about  that  time,  he  phoiihl  n<*lify  the  patient  and  arrange  for  a  eojupetent 
substitute  to  take  his  place  if  necessary.  He  shotikl  nhu  reuiemher  tliat 
the  proper  care  of  such  cases  requires  a  great  deal  of  time,  and  frequently 
no  small  saerifiec  nf  personal  convenience,  nnd  if  he  is  not  willing  to  place 
himself  at  tfie  dis|Ktsal  of  his  pjitients,  iis  ftir  as  may  be  neeessary.  he  .•should 
refui^e  to  attend  theuK  Undue  haste  is  one  of  the  most  frequent  causes  of 
unsatisfactory  results  in  this  branch  of  medicine. 

The  pbysieicin  slioiih!  provide  hin^self  with  an  ohsieincal  kit,  which 
should  be  neatly  packed  in  ^in  appropriate  box  or  valise  nnd  be  kept  ready 
for  immediate  use.  It  should  contain  not  only  the  instruments  which  he 
may  need,  but  also  the  various  drugs  reijuired  for  hand  disinfection,  an- 
aesthesia, and  the  usual  emergenciet?,  as  well  as  a  certain  number  of  sterile 
towels  and  dresf^ings,  in  case  the  patient  hos  failed  to  provide  herself  with 
such  materials,  and  for  sodden  calls  or  consultations.  TIte  obstetriciil  valise 
should  contain  a  pelvimeter,  a  pair  of  nail-clippers  and  a  nail-cleaner, 
chloroform,  permanganate  of  potash,  oxalic  acid,  bichloride  tablets,  green 
soap,  sterilized  vaseline,  and  a  nail -brush*  ergot  ole  or  fiaid  extract  of  ergol 
tablets  of  sodium  chloride  f^r  [ueparing  normal  salt  solution,  and  a  h; 
dermic  syringe  witli  the  usual  tablets.  There  should  also  be  a  chloroform 
inhaler,  a  suit  of  white  clothes,  two  packages  c-ontaining  (>  sterile  tow< 
each  and  one  each  of  sterilized  alisorbent  cotton  and  of  gauze  sponges, 
well  as  several  st-eriliz*^!  rolhT  bandages  for  y^aeking  the  uterus.  Qlai 
tulles  containing  st4*rile  eathetrrs,  cjitgnt  and  siikworiti-gut  sutures, 
bobbin  for  tying  the  cord  are  also  needed,  as  well  as  a  legholder,  and  a  Kelly 
perineal  pad  for  operative  cases. 

The  following  instruments  for  repairing  perineal  and  cervical  lacera- 
tions should  be  ready  for  instant  nse  in  a  sterilized  package:  A  pair  of 
scissors,  a  needle-holder,  4  artei7  clamps,  dissecting  forceps^  long  dressing 
forceps,  bullet  forceps^  a  three-bladed  or  a  Simon  speculum,  and  an  assort- 
ment of  needles-  The  valise  should  also  contain  a  tin  box,  40  x  13  x  10 
centimeters,  provided  with  a  lid  nm}  wooden  handles.  In  this  the  various 
instnimeots  can  be  packed  wdien  not  in  use,  and  at  operations  it  serves 
as  a  boiler  and  as  a  receptacle  for  thera  after  sterilization,     A  Tarnier 
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axis-traction,  or  an  ordinary  Simpson  forceps,  should  be  carried,  according 
as  the  phvBician  has  become  accustomed  to  the  one  or  other  instrument,  as 
well  as  a  S-quart  fountain  Byringe  with  a  glass  nozzle  for  intrauterine,  and 
a  hollow  netnilQ  for  subcutaneous  injections  fif  salt  solution,     Tlie  latter 


^ 
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should  be  sterilized  in  advance  and  wrapped  in  a  sterile  towel,  so  as  to  be 
ready  for  immediate  use. 

This  list  does  not  include  the  instruments  rei|uired  for  the  destructive 
operations,  as  they  are  not  usually  carried  by  the  general  practitioner. 
Everything  mentioned  in  the  above  list  may  be  packed  into  a  box 
21  X  8V2  X  ^  inches. 

Condoct  of  the  First  Stage  of  Labor. — As  soon  as  the  nature  and  se- 
verity of  the  pains  indicfite  that  labor  tias  set  in,  the  patient  should  receive 
a  full  bath  and  a  rectal  enema.  When  the  pliysician  arrives  he  should 
make  a  careful  external  exaoiinotion,  map  out  the  presentation  and  posi- 
tion of  the  child,  and  listen  to  the  fa?tal  lieart*  If  the  pelvis  t)e  normal, 
and  the  vertex  firmly  engaged,  there  is  no  necessity  for  making  a  vaginal 
examination,  provided  that  the  heart  sounds  are  in  good  condition.  Infor- 
mation concerning  the  degree  of  diUitatiim  of  the  cervix  can  be  obtained 
by  rectal  examination,  although  one  can  usually  form  a  fairly  accurate 
idea  from  the  behavior  of  the  patient  and  the  extent  to  which  the  head 
has  descended  into  the  pelvis,  as  shown  by  external  palpation.  Again,  the 
rupture  of  the  membranes  and  tlie  onset  of  bearing-down  pains  usually 
indicate  the  beginning  of  the  second  stage.  If  examination  shows  that 
labor  is  not  well  advanced,  there  is  no  necessity  for  the  physician  to  remain 
with  the  patient,  and  he  may  leave  to  return  again  in  a  few  hours.     He 
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ahould  not,  however,  leave  the  house  if  the  external  os  is  fully  dilated  in 
a  primijmrous  wonian,  or  half  dilated  in  a  multipara,  ae  in  the  latter  the 
first  atage  ib  frequently  very  short,  ajjd  the  Beeoiid  oeeasionaUy  terminates 
with  a  few  expulsive  pains. 

In  general,  if  no  abnormality  is  suspected,  and  tlie  physician  is  well 
trained  in  the  teehnitjue  of  abdominal  palpation  and  rectal  examination, 
vaginal  examinations  are  nnneeessary  unless  labor  is  unduly  prolonged. 
They  should  be  avoided  for  two  reasons:  to  minimize  the  possibility  of 
infection  and  to  save  the  feelings  of  the  patient  os  far  as  possible. 

Hand  Disinfection.^lt  is  now  gene  rally  admitted  by  all  competent 
authoritieg  that  it  ii?  impossible,  in  n  large  proportion  of  cases,  at  any  rate, 
to  render  the  hands  absolutely  sterile,  no  matter  what  method  of  disinfec- 
tion may  be  employed.  Even  after  the  most  rigorous  directions  have  been 
scrupulously  followed*  there  still  remains  a  not  inconsiderable  danger  of 
infection. 

With  the  view  of  still  furtiier  minimizing  these  risks,  tlie  use  of  rubber 
gloves  has  been  introduced.  These  can  be  rendered  perfectly  sterile  by 
boiling,  and,  when  drawn  over  the  carefully  disinfected  hands,  afford  the 
greatest  safety  possible.  Since,  however,  they  are  liable  to  tear  occasionally, 
the  necessity  for  disinfecting  the  hands  before  putting  them  on  is  apparent. 
But  their  employment,  even  in  conjunction  with  all  our  other  precautions, 
does  not  ejitirely  do  away  with  t!ie  possibility  of  introducing  bacteria  into 
the  genital  tract,  since  I  have  shown  that  pathogenic  organisms  are  present 
upon  the  inner  surfaces  of  the  hdiia  and  the  tmirgins  of  the  hymen  in  at 
least  *iO  per  cent,  of  pregnant  wonu'u,  and  that  the  mere  introduction  of  a 
sterile  glass  speculum  2  centimeters  in  diameter,  which  is  no  larger 
than  the  two  fingers  employed  for  examination,  carries  micro-organisms 
into  the  vagina  in  at  least  one-half  of  sueli  cases.  Moreover,  inasmuch 
as  the  delicate  structure  of  the  parts  renders  their  thorough  disinfection 
out  of  the  question,  and  as  the  examining  fingers  necessarily  come  in  con- 
tact with  them,  it  must  be  admitted  that  vaginal  examinations  during 
lalwr  can  never  be  entirely  devoid  of  danger,  and  they  should  therefore  be 
avoided  so  far  as  is  consistent  witli  the  welfare  of  the  patient.  While  these 
considerations  should  not  deter  us  from  making  as  many  examinations  as 
may  be  necessary  in  abnormal  cases,  it  should  always  be  borne  in  mind  that 
the  best  results  are  obtained  by  the  least  possible  employment  of  the  vaginal 
touch,  and  the  wide*^t  possible  utilization  of  othi^r  mcthads  of  examination* 

If  the  hands  of  tlie  physician  have  recently  come  in  contact  with  infec- 
tions material  at  operation  or  autopsy,  labor  should  be  conducted  by 
external  manipulations  alone,  vaginal  examinations  being  made  only  in  the 
presence  of  sonu:'  abnormality,  and  then  only  by  the  gloved  hand  after 
most  careful  disinfection. 

In  all  cases  the  hands  should  be  disinfected  as  carefully  as  for  a  major 
surgical  operation.  The  best  method  for  this  purpose,  introduced  by  Dr, 
Halsted  some  years  ago,  and  described  by  Dr.  Kelly  in  1891,  consists  of 
the  fnllowing  steps : 

1.  Cut  the  finger-nails  with  clippers  or  scissors  to  1  millimeter  in 
length. 
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2.  Scrub  the  hands  and  forearm&  up  to  the  elbows^  vigorously  with  nail- 
bmsh,  green  soap,  and  hot  water,  for  five  minutes  or  longer  by  the  clock 
imtil  they  are  macroscopically  clean,  paying  particular  attention  to  the 
nails  antl  palmar  surface  of  the  fingers.  The  water  must  l>e  changed  at 
least  once.  After  changing  it,  remove  dirt  from  beneath  the  finger-nails 
with  nail-cleaner  or  knife  and  renew  tlie  washing. 

3.  Binse  the  hands  in  fresh  water  and  then  Boak  them  in  a  hot  saturated 
solution  of  potassium  permanganate  tmtil  they  take  on  a  deep  mahogany- 
brown  color. 

4.  Dis^solve  this  off  in  a  hot  saturated  solution  of  oxalic  acid. 

5.  Then  i^oak  the  hands  and  forearms  in  a  1-1,000  bichloride  solution 
for  at  least  three  minutes  by  the  clock. 

6.  Draw  on  the  rubber  gloves,  which  have  previously  been  sterilised  by 
boiling,  and  use  no  lubricant  unless  the  entire  hand  is  to  be  introduced 
into  the  vagina. 

The  only  objection  which  can  be  made  to  this  method  of  hand  disinfec- 
tion is  tlie  length  of  time  which  it  requires  and  the  rouglinet^s  of  the  hands 
which  sometimes  follows  it.  The  firi*!  objection  cannot  be  overcome,  as  I 
do  not  believe  that  the  hands  can  he  thoroughly  disinfected  in  less  than 
ten  minutes  by  any  method.  The  second  can  be  obviated  to  a  great  extent 
by  anointing  the  hand^  with  glycerin  or  some  emollient  after  the  examina- 
tion has  been  made. 

The  rapid  method  of  disinfection  introduced  by  Fiirbringer,  by  which 
he  bt^lieved  that  the  hands  could  be  rendered  absolutely  sterile  in  three 
minutes,  has  been  shown  by  later  experimental  work  to  he  absolutely  unre- 
liable. Nor  have  the  recent  methods  of  disinfection  by  means  of  alcohol 
substantiated  the  claims  which  lmv€?  been  made  for  them,  inasmuch  as' 
Kronig  }\as  shown  that  they  are  based  upon  a  fallacy,  and  that  alcoliol  does 
not  possess  a  markedly  germicidal  action,  but  simply  produces  conditions 
in  the  skin  which  for  the  time  being  render  it  difficult  to  remove  the  organ- 
isms from  its  surface. 

For  a  number  of  years  I  have  worn  nibber  gloves  of  medium  thickness 
in  the  conduct  of  all  cases  of  labor,  and  cannot  endorse  their  employment 
too  strongly.  Provided  they  have  been  properly  boiled  and  drawn  over  the 
carefully  disinfected  hands  with  a  suitable  technique,  they  atTord  the  patient 
absolute  protection  against  infection  by  Hie  pi lysici tin's  hands ;  hut,  as  has 
already  been  indicated,  thry  offer  no  guarantee  against  infection  by  bac- 
teria which  may  be  carried  up  from  the  external  genitalia.  Tlie  objection 
that  their  use  interferes  with  the  sense  of  touch  is  not  valid,  as  I  know^ 
from  my  own  experience  that  it  can  be  overcome  by  practice,  so  that  the 
most  delicate  procedures  may  be  conducted  just  as  satisfactorily  as  with 
the  bare  hand,  with  the  one  exception  of  rupturing  the  raemhranes.  Con- 
sequently I  urgently  advise  any  one  expr^cting  to  practice  obstetrics  to 
become  accustomed  to  their  use  at  the  beginning  of  his  career. 

An  almost  equally  important  prophylactic  measure  against  infection 
consists  in  the  greatest  possible  utilization  of  rectal  examination.  In  nine 
cates  out  of  ten  it  enables  one  to  ascertain  with  the  greatest  accuracy  the 
degree  of  dilatation  of  the  cervLx  and  the  position  of  the  presenting  part 
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in  tlie  pelvis.  Fiirtlicrmore,  it  has  th<?  additional  ailvantago  of  not  requir- 
ing disinfection  on  the  part  of  the  physician  or  the  patii^nt,  as  the  non- 
sterilized  glove  is  drawn  direttly  over  tlio  iinwat^hed  liuud,  mid  tlie  index 
linger  inlrodueed  into  the  rectum,  the  glove  being  IxJiled  and  the  liund 
washed  after  completion  of  the  extimi nation. 

J'repamiion  of  Pafieui  for  ExaiNhtaiion. — While  the  pliysieian  is  dis- 
infeeting  his  hands,  the  nurse  should  he  making  lirr  pruparations  for  the 
internal  examination.  The  patient  should  lie  on  the  right  or  left  side  of 
the  hed,  according  ap  the  phyHician  prefers  to  examine  with  his  right  or 
left  hand.  She  should  then  be  covered  with  a  sheet,  which  is  pulled  up 
from  tlie  foot  of  the  hed  and  its  ends  wrapped  about  the  legs  in  sueh  a 
manner  as  to  leave  the  external  genitalia  free  with  the  least  possible  ex* 
posure  of  the  rest  of  the  person.  The  bedclothes  should  not  be  throwu 
back  80  as  to  leave  the  legs  of  the  patient  exposed.  Nor  shotdd  the  physi- 
cian be  expected  to  examine  under  any  covering.  After  placing  her  up+m 
a  douche  pan,  the  vulva  and  the  inner  surfaces  of  the  thighs  tire  thoronghly 
washed  with  soap  and  hot  water,  particular  attention  being  paid  to  the 
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I^iong  about  the  anus  and  clitoris.  If  the  pubic  hairs  are  very  long  they 
should  be  cut  short  with  scissors  or  shaved.  After  a  thorough  cleansing 
the  parts  should  be  rinsed  with  fresh  water  and  then  sponged  with  a  1- 
1,000  bichloride  solution,  after  which  they  should  be  covered  with  a  towel 
soaked  in  the  same  solution,  wiiich  remains  in  place  nntil  the  physician  is 
ready  to  commence  his  examination.  Finally,  a  sterile  towel  should  be 
placed  under  the  patit-nt't^  butlocks,  so  at?  to  prevent  the  examining  hand 
from  coining  in  contact  with  the  bed. 


I 


the  hymen,  while  the  index   and  second   lingers  of  tiie  other  hand  are 
anointed  with  sterile  vaseline  and  introduced  into  the  vagina. 

In  making  the  examination  a  definite  routine  slioukl  be  followed:  1. 
The  fingers  sliould  be  introduced  along  the  anterior  surfaee  of  the  vaginal 
wall,  and  tlie  shape  and  size  of  the  pubic  arch  and  tlic  height  of  the  BYm- 
physis  noted,  2,  The  cervix  should  then  be  examined  in  order  to  deter- 
mine whether  its  canal  is  obliterated,  the  degree  to  which  the  external  os  is 
dilated,  and  the  character  of  its  margina.  Next  we  obi^^rve  whether  the 
membranes  are  intact  or  not,  great  care  being  taken  to  avoid  rupturing 
tfiem  if  the  patif^nt  is  in  the  first  stage  of  labor,  3.  If  the  os  he  dilated, 
the  presentation  and  position  of  the  child  should  be  made  out,  and  the 
relation  of  the  presenting  part  to  the  superior  strait  and  to  the  line  con- 
necting the  ischial  spines*  determined.  4.  After  having  decided  these 
points  the  palmar  surface  of  the  fingers  should  be  directed  posteriorly »  and 
the  perineum  palpated  between  the  two  fingers  in  the  vagina  and  the  thumb 
outside,  with  special  reference  to  its  consistency,  thickness,  and  reaiBtance, 
5.  The  mobility  of  the  coccyx  shoidd  then  be  tested,  after  which  the  fingers 
should  be  passed  upward  over  the  anterior  surface  of  the  sacrum  and  its 
vertical  and  lateral  curvature  noted.  If  the  presenting  part  is  not  low 
down,  the  three   lower  sacral   vertebne  are  readily   palpable  in  normal 
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women,  whereas  the  first  and  second  can  he  felt  only  in  contracted  pelves. 
G.  If  the  presenting  part  is  not  deeply  engaged,  the  diagonal  conjugate 
should  be  measured. 

After  coin  putting  the  examinjition,  the  phveieian  is  usually  expected  to^ 
express  an  opinion  as  to  the  probahle  course  of  events.  If  everything  ia 
normal,  he  eJiould  assure  the  patient  that  all  will  be  well,  but  he  shouW 
guard  against  making  any  very  definite  statement  as  to  the  probable  dura»l 
tion  of  labor,  and  be  content  with  saying  that  under  such  circumstance 
the  average  time  is  only  a  certain  number  of  hours,  and  that  her  sufFering 
will  probably  be  ended  within  that  pi^riod.  The  nltstetrieian  who  ventures 
to  make  more  precise  statements  will  speedily  find  that  his  predictions  are 
often  very  faulty*  even  when  the  head  is  on  the  ))erineuni.  If  some  ab- 
normality be  present  it  is  not  always  wise  to  inform  the  patient  of  tlie  fact, 
hut  the  physic  ian  sliould  lie  careful  to  impart  his  knowledge  to  some 
responsible  member  of  the  family  for  his  own  prottH:'tion,  in  case  an  emer- 
gency should  arise. 

During  tbe  first  stage  of  labor  the  patient  usually  prefers  to  move  about 
her  rooiJi,  and  fr(M|urntly  is  nuire  eomfdrtabb*  when  oceujning  a  silting 
position.  During  this  period,  therefore,  she  should  not  be  eampelled  to 
take  to  her  bed  urdess  she  feels  so  inclined,  and  when  she  does  so  she  should 
be  cautioned  against  attempting  to  hasten  labor  by  voluntarily  bringing 
her  abdominal  muscles  into  play,  for  they  have  little  or  no  effect  upon  the 
dilatation  of  the  cervix,  and  the  effort  will  only  serve  to  exhaust  her 
strength. 

Conduct  of  the  Second  Stage  of  Labor. — The  beginning  of  the  second 
stage  of  labor  is  usually  indicated  by  the  rupture  of  the  membranes  and 
the  onset  of  bearing-down  pains,  though  these  signs  are  not  absolutely 
characteristic,  as  rupture  may  occasionally  occur  at  an  early  period,  or  the 
patient  may  attempt  to  hasten  the  course  of  labor  by  making  premature 
use  of  her  abdominul  muscles.  On  the  otli^'r  hand,  the  membranes  some- 
times remain  intact  until  they  protrude  from  the  vulva.  In  still  rarer 
cases  they  do  not  rupture  at  all,  the  child  coming  into  the  world  sur- 
rounded by  them,  or,  as  it  is  popularly  termed,  being  born  with  a  cauL 

In  the  latter  part  of  the  first  stage  the  pains  generally  become  so  severe 
that  the  patient  instinctively  seeks  the  recumbent  position;  but  if  she  is 
still  moving  about  the  room  or  sitting  up,  she  should  go  to  bed  imraedi* 
ately  upon  the  rupture  of  the  membranes  and  the  beginning  of  bearing* 
down  pains. 

Frrparation  of  the  7:fcrf.— The  bed  should  he  prepared  as  soon  as  the 
pains  become  severe,  since  in  the  case  of  a  multi parous  woman  the  second 
stjige  of  labor  is  often  extremely  short,  and  delivery  occasionally  occurs 
while  the  patient  is  being  moved  from  a  chair  or  sofa  to  the  bed.  A  high 
single  iron  bedstead  is  preferable,  but  in  private  practice  one  usually  has 
to  be  content  with  the  ordinary  double  IhhI.  Under  such  circumstances 
one  side  of  it  should  be  prepared  for  the  patient;  whether  the  right  or  left 
depends  upon  which  hand  the  physician  expects  to  use  for  vaginal  exam- 
ination and  the  conduct  of  labor.  A  large  piece  of  rubber  sheeting,  1x2 
yards,  should  be  placed  over  the  center  of  the  mattress,  covering  its  entire 
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width*  and  over  this  a  slieet  is  spread.  A  second  piece  of  ruliber  sheeting, 
1  X  IV2  yards,  is  placed  upon  the  Bide  of  the  bed  upon  which  tJie  patient  is 
to  lie,  in  such  a  position  that  it  will  come  directly  under  her  buttocks. 
The  entire  bed  is  then  covered  by  a  draw-sheet;  over  this  is  placed  a  sterile 
bed-pad,  upon  which  the  buttocks  rest.  With  this  arrangement,  the  upper 
lieet  and  the  smaller  piece  of  rublier  cloth  can  hi*  removed  at  the  coaiple- 
ion  of  labor,  leaving  tlie  mattress  protected  by  the  large  piece  of  rubber 
Bheeting  and  the  under  sheet.  In  ordinary  deliveries  I  have  abandoned  the 
use  of  the  rubber  obstetrical  pad,  and  have  replaced  it  by  sterile,  abi^orbable 
bed-pads;  as  the  former  is  very  dillicult  to  keep  clean,  and  owing  to  the  irreg- 
ularities of  the  surface  of  the  bed  frequently  defeats  the  puq)ose  for  which 
it  was  devised,  in  that  the  fluid  which  collects  in  it  escapes  over  the  bed 
and  under  the  patient.  To  avoid  exposure,  the  legs  should  be  eneat^ed  in 
lung  leggings,  which  reach  to  the  thighs  and  are  pinned  to  the  rolled-up 
nightgown.  In  winter  these  may  be  made  of  canton  flannel  and  in  summer 
of  thin  muslin. 

ExaminaiioH  of  the  Paitrni, — After  the  patient  has  been  put  to  bed, 
the  question  arises  whether  or  not  a  vaginal  exami nation  should  be  made, 
and  this  is  determined  by  the  condition  of  affairs  in  each  case.  If  the 
head  has  become  engaged  in  the  first  stage  of  labor,  it  can  be  omitted; 
but  if  the  presenling  pari  is  not  engaged,  or  any  abnormality  is  present 
[ir  suspected,  an  internal  examination  is  absolutely  necessary  in  order  to 
tcertarn  whether  the  cord  has  pru lapsed,  or  if  everything  is  as  it  should  be* 

If  the  patient  has  apparently  been  in  the  second  stage  of  labor  for  some 
time  without  rupture  of  the  membranes,  an  examination  is  advisable  in 
order  to  deterniinc  the  condition  of  the  cervix;  for,  after  it  has  becoTue 
completely  dilated,  the  memhranes  have  served  their  purpose  and  retard, 
rather  than  hasten,  tiie  birth  of  the  child,  so  that  it  may  he  advisable  to 
rupture  them  artificially.  Formerly  this  was  usually  readily  accomplished 
by  sawing  through  them  with  the  finger-nail,  or  by  pinching  them  between 
the  two  examining  fingers,  hut  tliis  cannot  be  dnoe  when  rubber  gloves  are 
worn,  so  that  it  becomes  necessary  to  resort  to  instrumental  means.  For 
this  purpose  a  sterilized  bullet  forceps  is  admirably  suited,  but  if  it  is  not 
available^  a  large  safety  pin,  previously  sterilized  by  boiling,  is  a  convenient 
substitute.  The  memhranes  sliould  not  U»  ruptured  during  the  acme  of  a 
pain,  particularly  when  Ihe  liead  is  not  deeply  engaged,  as  occasionally  the 
rush  of  amniotic  fluid  may  be  so  great  as  to  carry  the  cord  along  with  it, 
and  thus  bring  about  its  prolapse,  The  beginner  should  always  be  careful 
to  differentiate  between  tiie  disteuded  memhranrs  and  a  tense  caput  succeda- 
neum. 

When  vaginal  examinations  are  made  in  the  second  stage  of  labor,  the 
same  stringent  precautions  as  to  disinfection  of  the  hands  and  the  patienffl 
genitalia  should  he  observed.  When  the  bead  is  deeply  engaged  in  the 
pelvis,  such  examinations  are  quite  unnecessary,  as  its  descent  can  read- 
ily l>e  traced  by  the  increasing  difficulty  with  which  the  cephalic  promi- 
nence is  felt  on  eniplovment  of  the  fourth  manomvre.  Moreover,  when  it 
can  no  longer  he  felt  from  above,  if  the  legs  are  widely  separated  and  the 
tips  of  the  fingers  applied  to  the  perineum,  to  tJie  side  of  and  in  front 
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of  the  anus*  and  pressed  {iriiily  inward  and  upward,  the  presenting  part 
can  be  felt  as  a  firm,  rounded  body.  Generally  ept^aking,  this  manoeuvre 
bec:oine8  available  as  BOon  as  the  head  has  passed  below  the  level  of  the 
ifichial  spines. 

During  the  entire  second  stage  auscultation  should  be  practiced  at  fre- 
quent intervale,  partieuhirly  when  the  head  hai^  reached  the  pelvic  floor, 
for  occtiiaionally  the  cord  is  pressed  upon  tightly,  and  tlie  child  may  becojiie 
aephyxiated  at  this  period  and  be  lost,  if  not  delivered  promptly. 

Dflivpnj, — As  soon  as  the  head  can  be  palpated  through  the  perineum 
preparations  should  be  made  for  delivery.     A  table  should  be  placed  in 


T 

1 
1 

w 

^ 

1' 

1*. 

• 
r 

s. 

^1  'i^^ 

FiQ*  30i/»^rAi.PAii:^., 


uril    PLRlJfKUM. 


a  convenient  position  at  the  side  of  the  bed,  and  upon  it  a  basin  of  boiled 
water  and  anotlier  of  1-1,000  bichloride  solution,  as  well  as  sterilized 
cotton  pledgets  or  gauze  sponges,  a  certain  number  of  sterile  towels,  and 
the  material  for  tying  the  cord.  The  instruments  needed  for  the  repair 
of  the  perineum  should  also  be  within  easy  reach. 

The  patient  should  then  be  placed  in  position  upon  the  bed.  In  this 
country  it  is  customary  for  her  to  lie  upon  her  back  with  the  legs  drawn 
up,  though  in  England  and  many  places  on  the  Continent  the  lateral  posi- 
tion is  preferred.  I  prefer  the  former,  as  it  affords  better  facilities  for  the 
preservation  of  an  aseptic  tet^hnique.  If  the  leggings  have  not  been  used, 
they  should  novf  he  drawn  up  and  pinned  to  the  nightgown,  which  has 
been  rolled  up  k'neath  the  patient's  hack,  so  that  it  may  not  be  soiled. 
The  genitalia  should  again  be  washed  with  soap  and  water,  and  bathed  with 
a  bichloride  solution. 
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After  having  drawn  frrahly  boiled  gloves  over  hh  carefully  disinfected 
[hands,  m  that  he  may  iriake  an  i mined iate  vaginal  examination  if  neces- 
Fgary,  the  physieian  should  iiUnie  a  sterile  towel  beneath  tlie  patient's  but- 
tocks, a  second  over  her  abdomen,  and  others  aver  her  legs,  and  pin  thein 
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in  place  so  as  to  cover  everything  in  the  neigliborhood  of  the  genitalia  with 
which  his  hands  may  come  in  contact,  leaving  only  the  vulva  and  perineinn 
exposed. 

As  the  head  passes  down  into  the  pelvis  small  partieles  of  faeces  are 
frequently  expelled,  and  as  they  appear  at  the  anus  they  should  be  wiped 
away  with  a  piece  of  cotton,  after  which  the  parts  should  be  sponged  orf 
with  fresh  pledgets  soaked  in  bichloride  sohitton. 

As  soon  as  the  head  begins  to  distend  the  vulva,  the  patient's  sufferingB 
become  greatly  increased,  and  are  frequently  excruciating.  At  this  stage 
it  is  advisable  to  begin  to  use  chlnroforni,  partly  to  relieve  the  pain,  and 
partly  to  aid  in  protecting  the  pcrineiini.  If  the  nurse  be  competent,  its 
administration  shoidd  be  intrusted  to  her-  Tlip  paficnt  having  been  in- 
structed ti>  give  notice  as  sijon  as  she  fetds  a  j^ain  bcfrinning,  several  drof>s 
of  cldoroform  are  piuired  npnn  an  Esmareh  inhaler,  and  she  is  told  to 
inspire  deeply.  This  is  repeated  with  each  pain,  tlie  inhnler  being  removed 
immediately  after  its  cessation,  Tn  this  mimncr,  after  a  short  time,  the 
sensation  of  pain  becomes  markedly  diminished,  while  the  patient  retains 
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coTisciousness  and  is  generally  able  to  talk  ratinnally.  But,  when  the  hcarl 
beirins  to  emerge  from  the  vulva,  the  ehloroform  should  be  piisherl  to  com- 
plete ana^tfttie^ia*  diiriug  which  the  tiead  is  born.  This  degree,  however, 
should  last  only  for  a  few  moments. 

Protection  of  the  Farimeum. — As  soon  as  the  perineum  shows  signs 
of  bulging  the  physieian  should  make  preparations  for  its  protection,  plac- 
ing himself  in  sueh  a  position  as  to  he  able  effectually  to  cheek  the  progress 
of  the  head  if  necessary. 

Injuries  to  the  perineum  are  of  very  frequent  occurrence,  and  cannot 
always  be  avnided  even  under  the  most  skillful  treatment.  The  statements 
as  to  their  frequency  vary  considerably,  but  nW  aut!u>ritieft  agree  that  they 
occur  much  ofteucr  in  primi parous  than  in  mult ipfl mug  women.  Thus, 
Schrocdcr  observed  them  in  34.5  and  9  per  cent,  of  his  eases  respectively; 
Balandin  in  25.^H>  and  4.19  per  cent.,  and  Olsbausen  in  2 LI  and  4.7  per 
cent.  These  figures  would  seem  to  be  rather  too  conservative,  as  slight 
tears  implicating  the  fnurchctte  occur  in  about  two-thirds  of  all  primipane, 
and  in  10  per  cent,  of  multipara?.  Occasionally  one  meets  with  physicians 
who  state  that  they  have  delivered  several  thousand  women  with  one  or 
two,  or  jx)ssibly  without  a  single,  perineal  tear.  Sueh  statements,  however, 
are  always  erroneous,  and  merely  indicate  that  the  physician  has  not  in- 
spected the  parts  after  labor,  ond  designates  as  torn  only  those  cases  in 
which  the  vagina  and  rectum  have  been  converted  into  a  cloaca,  to  the 
existence  of  which  his  attention  would  assuredly  be  called  by  the  patient. 

In  the  greatest  nuniher  of  canes  the  fourchette  alone  suffers,  hut  not 
uncommonly  the  tear  extends  through  a  greater  or  lessrr  portion  of  the 
perineal  body  and  is  usually  associated  with  another  extending  some  dia* 
tance  up  one  or  both  vaginal  sulci,  while  in  rare  cases  the  entire  perineum 
is  torn  through  and  the  rectum  opened  up.  The  first  two  varieties  are 
frequently  unavoidable,  hut  the  common  occurrence  of  complete  tears  is  an 
indication  of  negligence. 

Generally  speaking,  the  causes  of  rupture  are  fourfold:  disproportion 
between  the  head  and  the  vulva,  too  rapid  expulsion,  abnormalities  in  the 
mechanism  of  labor,  or  a  narrow  pubic  arch.  VVliere  the  head  is  excessively 
large  or  the  vulva  excessively  small,  the  mechanical  conditions  are  such 
that  birth  cannot  take  place  without  a  certain  amount  of  laceration.  In 
not  a  few  cases  the  tearing  is  doe  not  so  much  to  absolute  disproportion 
betwix^n  the  head  and  the  vulva  as  to  the  hick  of  elasticity  of  the  perineum, 
which  is  particularly  nuirked  in  elderly  primipiirie.  Too  rapid  expulsion, 
however,  is  a  much  more  frequent  cause  of  rupture,  and  when  the  head  18 
suddenly  and  forcibly  extruded  through  the  imperfectly  distended  vulva  its 
mode  of  production  is  manifest. 

Various  ahnormalities  in  the  mechanism  of  labor  favor  rupture  of 
the  perineum.  The  most  frequent  of  these  is  imperfect  extension  of  the 
head,  so  that  the  vulva  is  distended  by  the  occipito-frontal,  instead  of 
the  suboccipito-bregnjfltic  or  subocci  pi  to*  frontal  circumference.  In  a  cer- 
tain number  of  cases  the  preseiding  part  may  he  directed  too  far  backward 
— in  other  words,  extension  does  not  occur — and  under  the  influence  of 
the  uterine'  contractions  the  presenting  part  is  forced  directly  downward 
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upon  the  perineal   body,   instead   of  \mng  guided   iipward   and   forward 

I  toward  the  vulval  ofjenin^.  Frequently  a  ginnlar  eimditinii  is  observed 
in  women  havin*;  funnel-shajjed  pelves,  in  which  the  pubic  arch  is  long 
and  narrow,  whereby  the  head  h  prevented  from  engagini^  directly  under 
Ihe  synifihysis  pubis.  Again,  in  rare  int^tanees,  an  almormal  inclination 
of  the  pelvis,  by  causing  the  vulval  ojjening  to  look  more  upward  than 
usual,  may  bring  about  a  similar  condition.  In  considering  the  mechan- 
ism of  labor,  we  direeted  attention  to  the  factors  wliich  predispose  to 
perineal  rupture,  when  the  bead  is  delivered  in  persistent  occipito-postcrior 

■  poeitions,  or  when  the  child  presents  by  the  brow,  face,  or  breech. 
Giffard,  in  1733,  was  the  first  to  direct  attention  to  the  advisability  of 
attempting  to  prevent  perineal  tears,  and  very  precise  directions  were  given 
by  John   Ha r vie  in   17(>7.     Niunerous  devices  have  since  been  suggeftted 
having  the  same  object  in  view,  but  their  very  nuiltiplicity  argues  that  they 

i'  are  not  uniforudy  Batisfactory.  In  most  of  the  older  methods  pressure 
was  applied  directly  to  the  perineum,  or  various  attempts  were  made  to 
jclieve  the  tentiion  to  whieh  it  was  subjected,  so  that  the  physician  was 
Baid  to  support  the  perineum.  An  excellent  ri'sume  of  the  early  literature 
upon  the  subject  will  be  found  in  Cioodeirs  scholarly  article,  puhlished  in 
1871. 
In  the  method  which  has  stood  me  in  best  stead,  no  attempt  is  made 
to  support  the  perineum  by  pressure,  hut  the  obstetrician  simply  endeav- 
ors to  favor  extension  of  the  head  and  prevent  it  from  being  suddenly 
extruded  during  the  acme  of  a  pain.  For  this  purpose,  when  the  vertex 
^» distends  the  vulva  wirlely,  it  should  be  seized  between  the  thumb  and  three 
^B^fingers  of  one  hand,  and  forcible  pressure  made  against  it  during  each 
^■pain,  in  such  a  manner  as  to  bring  the  occiput,  and  later  the  nai^e  of  the 
^^eck,  directly  in  contact  with  tfu^  inferior  margin  of  the  Byrapbysis,  and 
thus  increase  extension.  Accordingly,  as  soon  as  the  head  appears  at  the 
L vulva,  the  physician  should  be  ready  to  retrain  its  progress.  He  should 
[hold  his  hand  in  such  a  manner  as  to  be  able  to  bring  it  immediately  into 
iction,  for  in  many  instances  the  resistance  of  the  vulva  is  unexpectedly 
Fovercome,  and  a  single  pain  may  he  sufficient  to  push  the  head  suddenly 
I  through  it  with  a  resulting  perineal  tear.  After  the  bead  is  so  far  horn 
[that  the  vulva  is  distended  by  the  fiarietal  bosses,  it  may  be  advisable  to 
lattempt  to  express  it  by  Rifgmif  method  in  an  interval  between  the  pains, 
jFor  this  jiurposo,  the  patient  having  been  instructed  to  open  her  mouth 
md  not  to  attempt  to  bear  down,  t!ii'  anaesthesia  is  deepened.  At  the  same 
[time  two  fingers  are  ap|died  just  hebind  tlie  anus,  and  forward  and  upward 
pressure  is  made  upon  the  brow  tbrr>ugh  the  perineum. 

The  student  is  warned  from  attempting  to   protect  the  perineum  by 

lany  method   which  aims  at  stripping  it   hack   over   the   presenting  part. 

jSucb  a  procedure  is  useless,  even  if  carried  out  successfully,  and  not  infre- 

pquently.  while  it  is  being  attempted,  the  head   will  suddenly  shoot  past 

the  hand  and  cause  a  more  or  less  severe  laceration.     The  same  may  be 

said  of  the  introduction  of  the  finger  into  the  anus,  for  the  purpose  of 

drawing  the  perineum  up  over  the  bead,  as  suggested  by   Dr.   Goodelh 

In  fact,  all  such  procedures  are  not  only  of  questionable  utility,  so  far  as 
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tlie  protection  of  the  perineum  ib  concerned,  bnt  are  dangerous  in  that 
they  contaiuinale  the  hand  and  throw  it  out  of  function  in  case  an  emer- 
gency should  arise  which  calls  for  its  prompt  introduction  into  the  genital 
tract 

Many  ohstetricianB  introduce  one  or  two  fingers  into  the  vagina  as  soon 
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FlO.    31 L — ^MkTMOD    tit    HtJLDINO    back    HbAD    to    PrOTBCT    PEiUNEUH* 

fts  the  bead  reaches  the  pelvic  floor,  so  that  it  may  not  surprise  them  by 
a  sudden  advance.  Such  a  practice  is  extremely  repTehenBible,  as  it 
markedly  increases  the  possiliility  of  c<intamination  and  infection. 

Many  authorities,  when  nipture  of  the  jjerineum  S(*nis  irinninent,  ad* 
vise  tiie  performance  of  Episioiomtj.  In  this  operation  a  strong  pair  of 
scissors  is  introduced  between  the  head  and  the  perineum,  and  an  oblique 
incision  made  downw^ard  and  backward  on  cither  side  between  the  anus 
and  the  tuber  isehii.  The  operation  is  practiceil  in  the  belief  that  the 
vulval  ojjcning,  if  suftieiently  enlarged  hy  the  incision,  wil!  not  tear  far- 
ther, or  that  in  any  case  the  laceration  will  occur  in  the  continuation  of 
the  incisions,  whose  clean-cut  edges  will  heal  more  readily  than  the  irregu- 
lar spont-aneous  tears.  Personally.  I  see  no  advantage  in  the  procedure, 
as  my  experience  is  tliat  ordinary  perineal  tears  will  heal  almoat  unifomily 
if  properly  sutured  and  cared  for. 

Coils  of  Cord  about   ike  Neck. — Immediately  after  tlie  birth   of  the 
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head,  the  finger  ehould  be  passed  to  the  neck  of  the  child  iti  order  to 

aecertain  whether  it  is  eneireled  by  one  or  more  coils  of  the  umbih'cal 

cord.     This  complication  oceurs  in  about  every  fourth  case,  and  the  ves- 

gels  are  sometimes  pre^Bed  upon  so  ti^^litly  tlmt  asphyxiation  results.     If 

I        Buch  a  coil  be  felt,  it  should  be  drawn  ilowii  })etwcen  the  fingers,  and,  if 

^fe  ^  _  loose  enough,  slipped  over  the  child^s 

^^^^^^B  ^""^^"^""fe^   ^  head;  but  if  the  cord  be  too   tightly 

^^^^HP  ^^^  r         applied   to   peruiit   of   tliis  proeodure, 

^^^H^  '  C""^^        V   ^        *^^^*^      ^^^*'      h^iiil      appears     coo^^es^ted 

^^^^  VK      \     \*  ^^^    suffused,    the    fi>nuer    should    be 

seized    and    cut    b^twcH'U    two    artery 

^^^H      ^    W^   *        ^^^^\\  '       el  a  nips,  and  tlic  ebild  iuiuumI  lately  ex- 

\ 

^"    Fia.  .112, — Traction  to  Bring  abc h  r 
Descsnt  of  Anterior  Shoulobr, 
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Delhyerij  of  ike  Skovlders, — In  the 
majority  of  cases  the  shoulders  appear  at         ^"^ 
the  vulva  just  after  the  occurrence  of  external 
rotation,  and   are  bom  without  difficulty.     Occa-  ^'^ 

sionally,  however,  a  delay  occurs  and  immediate  extrac- 
tion may  appear  advisable.  To  accomplish  this  the  occiput 
and  cMn  should  be  Bcized  by  the  two  hands,  and  downward  trac- 
tion made  until  the  anterior  shoulder  appears  under  the  pubic  arch ;  next, 
by  an  upward  movement,  the  posterior  shoulder  should  be  delivered,  after 
which  the  other  will  usually  drop  from  beneath  the  symphysis. 

Tlie  body  almost  always  follows  the  shoulders  without  ditlieulty,  but 
in  case  of  prolonged  delay  its  birtli  may  he  hastened  by  traction  upon  the 
hc^d,  but  not  by  hooking  the  finders  in  the  axil!a%  since  by  the  latter  pro- 
cedure the  nerv^es  of  the  arm  may  be  injured  and  transient  or  pi*ruianent 
paralysis  result.  Indeed,  even  when  the  former  uu4hod  of  extract itm  is  em- 
ployed, traction  should  be  exerted  only  in  the  directioy  of  tlu^  lou|f  axis  of 
the  child,  for  if  it  be  made  obliquely  the  nc^ek  will  be  bent  upon  the  body, 
when  excessive  stretchinj?  of  the  lirachia!  plexus  on  its  convex  side  may 
occur,  with  subsequent  paralysis. 

Ttiing  the  Cord. — luunediately  after  its  birth  the  child  usually  makes 
an  inspiratory  movement  and  then  begins  to  cry.  In  such  circumstances 
it  should  be  placed  between  the  patient's  legs  in  such  a  manner  as  to  leave 
the  cord  lax,  and  thus    avoid   traction   upon    it.    If,   however^    the   child 
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does  not  he^in  to  hrt^nilie  innrieJiately,  the  cord  plinuld  be  seized  SinA 
cut  betwt'en  two  artery  cl;im]*s»  and  I'tTnrig  at  resiiat'itatinn  t^omincnted  at 
once. 

Normally,  the  cord  t^lioidd  not  he  Heated  until  it  has  ceased  to  pulsate. 
In  securing  it*  a  ligature  of  sterilized  bobbin  should  be  applied  2  centi- 
meters from  the  abdomen  of  tbe  child  and  tiglitlj  tied;  a  second  ligature 
is  placed  several  centimeters  above  the  first,  and  the  curd  cut  between  the 
two.  Ueually  ligation  of  the  maternal  end  merely  serves  to  avoid  soiling 
tbe  bxl clothes  by  blood  escaping 
from  it ;  but  in  twin  pregnancies 
double  ligation  is  essentml,  for  when 
the  two  fcctuses  are  derived  from  a 
single  ovum  there  may  be  sucli  ex- 
tensive anastomoses  in  the  placental 
circulation  that  the  secoinl  cbikl, 
while  still  in  the  uterus,  may  bleed 
to  death  from  the  maternal  end  of  , 
the  cord  of  the  first.  > 


'/ 
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Bhouldisk. 


Tbe  question  as  to  the  proper 
time  tor  tying  the  cord  has  given 
rise  to  a  great  deal  of  discussion. 
Formerly  it  was  tlie  custom  to  ligate 
it  irinnediately  after  the  birth  of  the 
child;  but  Budin  showed  that  92 
<n\H{'  ci*ntinicters  niore  blood  es- 
cajH'd  from  Ibe  maternal  end  of  the 
cord  after  early  tlian  after  late  liga- 
tion^ thus  indicating  that  tluit  amount  wan  lo^t  to  tlie  fretus  by  early  ligation. 
Schiicking  demonjitrated  tbe  same  fact  by  w^eigbing  the  vbibl  just  after  birth 
and  again  after  tbe  cord  bad  ceased  to  pulsate.  Budin  believed  that  this 
amount  of  blood  wiis  drawn  into  the  circulatory  system  of  tbe  foetus  by  tho* 
racic  aspiration,  while  Schiicking  held  that  it  was  driven  into  it  as  a  result  of 
the  compression  of  the  placenta  by  the  contracting  uterus.  Hofmeicr,  Zwci- 
felj  and  Kiljemoni  have  also  shown  that  the  initial  loss  of  weight  in  the  first 
few  daye  after  birth  is  usually  Jess  after  late  than  after  early  ligation, 
I   have  always  practiced  late  ligation  of  the  cord  and  have  seen  no 


injurious  effects  followiiig  it,  mid  thurufore  rccouiniend  its  employment, 
uriluss  some  emergency  arises  which  calls  for  earlier  interference. 

After  ligation  of  the  cord,  the  child  should  be  wrapped  in  a  piece  of 
flannel  or  hlanket  prepared  for  the  purpose,  and  laid  in  a  safe  plaee  until 
the  placenta  is  horn  and  the  mother  has  heen  cleaned  up  and  nunle  com- 
fortable, 

Anwsihe^a. — We  are  indebted  to  Sir  James  Y.  Simpson  for  the  intro- 
duction of  anaesthesia  into  obstetrical  praelice.  He  employed  ether  for  this 
purpose  in  the  year  1847,  and  replaced  it  hy  chloroform  after  he  had  dis- 
covered the  anaesthetic  properties  of  the  latter  drug,  Kvery  one  agrees  as 
to  the  marked  benefits  derived  from  anaesthesia  when  operative  procedures 
are  to  he  undertaken,  hnt  there  is  still  considerable  dilTerenee  of  opinion 
as  to  the  advisability  of  its  routine  emplovnieut  in  normal  labor. 

The  most  popular  anaesthetics  are  t4ber  and  cbloroform,  and  when 
obstetrical  operations  are  to  be  performed  it  makes  very  little  differenre 
which  is  employed,  as  it  is  well  known  that  the  dangers  incident  to  chloro- 
fnnn  are  markedly  reduced  at  the  time  of  labor,  and  that  only  a  very 
few  deaths  have  followed  its  use  under  such  circumstances.  It  should, 
however,  he  remembered  that  this  immunity  is  limited  to  the  parturient 
woman,  and  does  not  exist  either  during  pregnancy  or  the  puerperium, 
when  chloroform  is  f|uite  as  dangerous  as  at  other  times.  Exactly  why 
this  immunity  should  exist  is  a  (piestion  whieh  has  not  yet  been  defiuitety 
settled,  liut  it  is  nevertheless  a  fact  which  has  heen  established  beyond  per- 
adventnre. 

Generally  speaking,  chloroform  is  preferable  in  normal  labor,  for  by 
itfi  use  obstetrical  antestliesia  can  be  rapidly  and  safely  produced;  whereas 
ether,  owing  to  its  slower  action,  docs  not  lend  itself  so  readily  to  this 
method  of  employment.  As  the  result  of  my  experience,  I  believe  that 
chloroform,  when  properly  administered,  is  practically  devoid  of  danger, 
and  should  be  used  whenever  there  is  time  for  its  administration.  Of 
course  it  is  contraindieated  when  the  patient  has  religious  scrupb's  against 
its  use,  as  well  as  in  those  cases  in  which  labor  is  almost  painless. 

The  choice  of  the  time  for  its  administration,  however,  is  of  great 
im|iortanee,  nor  should  it  he  used  before  the  latter  part  of  tlie  second 
stage,  wlien  the  head  beeruues  visible  at  the  vulva,  or  at  least  until  the  fferi- 
neum  begins  to  bulge.  A  few  drops  of  chloroform  should  then  be  poured 
upon  the  inhaler,  and  with  the  beginning  of  a  pain  the  patient  should  \m 
instructed  to  breathe  in  the  fumes  vigorously;  hut  as  soon  as  the  contraction 
has  ceased  the  inhaler  sbould  be  removed,  to  be  used  again  when  the  patient 
makes  a  sign  that  she  feels  the  first  indication  that  another  is  beginning. 
When  the  distention  of  the  vulva  is  at  its  maximum,  obstetrical  anaesthesia 
in  not  sutficient  to  abolish  the  pain,  and  it  is  my  practice,  as  the  head 
rmerges,  to  rendrT  n^y  patient  completely  unconscious  for  the  mcjment  by 
increasing  the  dose  of  the  drug. 

By  this  procedure  the  woman  is  saved  an  immense  amount  of  unneces- 
sary pain,  and  at  the  same  time  the  danger  of  perineal  laceration  is  dimin- 
ished. For,  if  the  sufTering  is  niiniuiized,  and  done  away  with  entirely  at 
the  critical  moment,  the  patient  will  lie  still  instead  of  tossing  in  her  bed, 
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does  not   begin  to  lircatJie  imiiion'' 
cut  between  two  artery  cfanips,  un 
once. 

Normally^  the  cord  should  not  I  • 
In  securing  it,  a  ligature  of  steril 
meters  from  the  abdomen  of  the  it 
is  placed  several  centimeters  abovr* 
twa    Usually  ligation  of  the  mat<'i 
tlie    bedclotheg    by    blood    escaping 
from   it;   but   in  twin   pregnant i»- 
double  ligation  is  essential,  for  wbv 
the  two  foetuses  are  derived  from  " 
single  ovum  there  may  be  such  e^ 
tensive  anastomoses  in  the  plan  i 
circulation   that   the    second    m 
wliile  still  in  the  uterus,  may  hU 
to  death  from  the  maternal  end 
the  c*t>rd  of  the  first. 
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Idenly  expelled 

ng  his  energies 

u?  forcing  her  lega 

lu     The  amount  of 

I.  imd  rarely  eiceede  t 

•  fcrred  as  long  as  po»- 

I  L  firi*t,  stage,  unless  ei- 

iving  out  of  considera- 

uterine  contractions^  it 

I < meed  the  soothing 

it^  and,  once  having 

'0  continue  its  administra* 

-^  |u^  ftoBsesses  more  fortitude 

il'or,  it  has  been  urged 

irtions.     This  statement 

r  any  great  length  of  time 

atcrine  contractions  and  to 

a$  was  clearly  demonstrated 

'  n.     On  tlie  other  hand*  when 

!.  no  excessive  amount,  this  ob- 

ii*tances  small  doses  even  appear 

^limini-shing  the  gcnsation  of 

.1  iimscles  into  full  play^  which 

0  do^  and  thus  hasten  the  com* 

tit'^ia  predisposes  to  relaxation  of 

'lacenta,  and  thus  increases  the 

-ij  fur  as  my  own  experience  goes, 

rovided  the  drug  has  been  properly 

it  be  admitted  that  its  prolonged 

.LTine  inertia,  and  is  not  without 


Fio.  313.— Deuvert  of  Pooti 
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tion,  thus  indicating  that  tlu) 
Schiic'kin;,'^  rlrmonst rated  tli«' 
and  again  after  the  cord   la 
amount  of  blood  was  drawr> 
racic  aspiration,  while  Schi 
the  compression  of  the  plM 
feU  and  Ifibemont  have  al- 
few  days  after  birtli  is  ii- 
I   have  always  practii 


?»jale  diminishing  the  pain,  appears 

4X)nd]tJons  it  should  l>e  discontinued 

-5ary-     It  should  never  he  used  in  the 

[^  hope  of  hastening  the  dilatation  of 

attained  by  the  proper  administration 

^  to  come  from  under  the  influence  of 

V  Inirn,  as  its  exhibition  is  not  necessary 

:  wiien  the  placenta  is  to  be  removed 

laceration  is  to  be  repaired.     Moreover, 

^    birth  of  the  child  the  patient  does 

in  active  lalwir. 

::  the  rehabilitation  by  Bier  of  the  sub- 

i^*r  the  production  of  anaesthesia  of  the 


4k 


i. 


CONDUCT  OF  THE  SECOND  STAGE  OF  LABOR     331 

lower  portion  of  the  body,  and  its  popularization  by  the  work  of  Tuffier,  it 
was  but  natural  that  its  efficiency  should  be  tested  upon  the  parturient 
woman. 

The  first  publication  concerning  its  emplojrment  at  the  time  of  labor 
was  made  in  August,  1900,  by  Kreis,  who  reported  the  results  obtained  in 
6  cases  in  Bumm^s  clinic  in  Bile.  Since  then  a  number  of  observers  have 
reported  series  of  cases  treated  in  this  manner  ^ath  cocaine  or  some  of  its 
derivatives,  and  their  work  was  well  summarized  by  Miiller  in  1905.  From 
their  reports,  as  well  as  from  observations  made  in  my  clinic,  there  is  no 
doubt  that  most  striking  results  are  obtained  in  a  certain  proportion  of 
cases. 

In  favorable  cases,  the  patient  being  in  the  second  stage  of  labor,  the 
injection  into  the  lumbar  portion  of  the  vertebral  canal  of  10  to  15  minims 
of  a  1  per  cent,  solution  of  cocaine  (1/10  to  1/6  grain)  is  followed  within 
a  few  minutes  by  complete  abolition  of  painful  sensations.  At  the  same 
time,  the  patient  continues  to  make  visible  expulsive  efforts  with  great 
regularity  and  oft  times  with  increased  frequency,  so  that,  if  the  effects  of 
the  drug  do  not  wear  off  too  rapidly,  the  child  may  be  expelled  without 
pain  and  almost  without  the  knowledge  of  the  patient.  Likewise,  various 
operative  procedures,  such  as  manual  dilatation  of  the  cervix,  version,  or 
forceps,  may  be  painlessly  performed. 

Notwithstanding  these  very  wonderful  results,  I  do  not  hesitate  to  ad- 
vise strongly  against  the  employment  of  the  method,  and  therefore  shall 
not  enter  into  the  details  of  the  technique  of  making  the  injection.  In 
the  first  place,  the  results  are  not  afways  uniform,  a  certain  number  of 
patients  appearing  to  be  absolutely  refractory  to  the  influence  of  the  drug 
when  administered  in  doses  consistent  with  safety.  Again,  its  effects  are 
sometimes  very  transient  and  fade  away  just  when  most  needed.  More 
serious,  however,  are  the  after-effects,  the  majority  of  patients  suffering 
severely  from  headache  and  nausea,  and  frequently  from  an  alarming,  but 
transient,  elevation  of  temperature.  In  view  of  their  comjiaratively  short 
duration,  such  symptoms  are  usually  regarded  as  a  manifestation  of  intoxi- 
cation, rather  than  of  infection. 

The  most  serious  objection  to  the  method  is  the  fact  that  Hahn,  in 
1901,  reported  8  deaths  in  1,708  cases  in  which  its  use  has  been  recorded 
in  the  literature.  No  doubt,  in  several  instances  the  fatal  issue  could  not 
be  fairly  attributed  to  the  method,  but  in  several  others  the  autopsy  showed 
lesions  of  the  spinal  or  cerebral  meninges  which  could  be  due  only  to 
infection. 

Scopolamine-morphine  Anwsthesia. — This  method  of  combating  the  pain 
of  labor  was  introduced  by  Steinbiickel  in  1902,  and  soon  tried  in  this 
country  by  C.  M.  Greene.  The  former  reported  that  the  hypodermic  in- 
jection of  0.0003  gram  of  scopolamine  hydrobromate  and  0.01  gram  of 
morphia  gave  most  satisfactory  results  and  practically  annulled  the  pains 
of  labor,  even  permitting  the  application  of  forceps  or  the  artificial  dilata- 
tion of  the  cervix.  Numerous  reports  have  since  been  made  of  its  more  or 
less  satisfactory  employment  in  small  series  of  cases. 

In  1907  Gauss  reported  its  administration  in  1,000  cases  in  Kronig^s 


CONDUCT    OF  NOBMAL   LABOR 


clinic  in  Freilmrg,  aiul  stated  ihut  l>y  a  ]>ri>)>er  reji^lation  of  dosage  80  per 
cent,  of  the  patients  wotjld  pass  into  a  semiconscious  estate,  which  he  desig- 
nated as  "Dtimmerschlaf/*    In  this  condition  the  patient  ajipears  to  appre- 
ciate pain  at  the  time,  htit  has  no  recollection  of  it  later*     For  this  pur-^ 
pose  he  administers   0JK)03   j^ara   of  scopolamine  and   0,01   of  morphia  I 
hypodcfmicnUy,  and  re]>eats  the  seopolaminr,  but  not  the  morphia,  oncel 
or  twice  later  if  necessary.    The  indication  for  its  repetition  is  not  afforded 
by  the  lapse  of  any  gpeciHed  lennj-th  of  time,  but  rather  by  the  mental  con- 
dition of  the  patient,  who  should  be  .kept  in  a  .^tate  of  relative  amnesia.. 
This  is  determined  by  showing  her  sonic  olijcet,  which  phe  should  promptly] 
forget  having  seen,  if  sufficiently  under  tiie  influence  of  the  drug,  but  an* 
other  dose  should  be  administered  if  she  possess  any  recollection  of  it  thirty^ 
or  thirty-five  minutes  later. 

A  very  cons^ideralde  literature  has  accumulatrd  upon  the  subject,  whichJ 
was  well  summarized  by  Bobsc  and  Eliasherg  in   1910,  and   Lcqueux  in  ^ 
Uni.     The  former  reported  favorable  results  in   60  per  cent,  of  their 
cases,  while  the  latter  concludes  that  only  alfout  one-half  of  the  authors 
are  thoroughly  satisfied  with  their  results.     I  have  had  no  experience  with' 
the  method,  but  conclude  from  my  reading  that  the  maternal  results  are 
not  imiformly  satisfactory,  while  a  consit1eral>le  number  of  children  are 
bom  in  an  apnoeic  condition^  and  often  require  vigorous  efforts  at  resusci- 
tation. 

Hypnotism. — ^Nimierous  observers,  among  whom  may  he  mentioned 
Leiclistein,  Cocke,  Matwjeew;,  and  others,  have  reported  instances  in  which 
laiior  was  painlessly  conducted  under  the  influence  of  hypnotism.  Per- 
sonally I  have  seen  it  employed  successfully  in  only  a  single  instance. 
As  a  rule,  its  field  of  usefulness  in  nhste tries  is  very  limited^  for  the  reasoud 
that  t!ie  patient  must  be  a  susccfitible  subject,  and  one  w^ho  has  already' 
been  hypnotized  on  previous  occasions. 

The  Use  of  Ergot. — M^ny  authorities  recommend  the  administration 
of  a  dram  of  fluid  extract  of  ergot  by  the  mouth  immediately  after  the 
expulsion  of  the  placenta,  as  a  propliylactic  measure  against  post-partum 
hEemorrhage.  This  is  usually  unnecessary,  as  the  drug  is  called  for  only 
in  those  cases  in  which  the  uterus  remains  soft  and  flabby,  instead  of 
forming  a  hard  tunior  beneath  the  unibilicus.  When  its  employment  ie 
indicated,  I  always  administer  it  h}7iodt  rmically.  and  have  found  the 
ergotol  prepared  by  Sharp  and  Dohme  preferable  to  the  officinal  fluid  ex- 
tract, inasmuch  as  it  is  less  likely  to  produce  an  abscess  at  the  point  of 
injection.  Instead  of  being  inserted  just  under  and  parallel  to  the  skin, 
the  needle  is  plunged  deeply  into  the  muscle  of  the  thigh,  and  from  40  to 
60  minims  are  injected,  the  dose  being  repeated  if  necessary.  It  should 
be  remembered  that  such  injections  usually  give  rise  to  a  slight  but  pain- 
ful induration,  wdiich  persists  for  several  da3^s,  hut  only  exceptionally  even- 
tuates in  al>sccsR  formation. 

I   must  insist  once  more  that  this  is  the  only  time  at  which   erg 
should  be  employed  in  labor,  as  its  administration  before  the  completioil^ 
of  the  third  stage  has  led  to  untold  harm.     Formerly,  even  well-trained 
physicians  used  it  in  large  quantities  during  the  second  stage  to  stimulate 
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uterine  contra ctioDS,  but  ai  tJio  p regent  time  it  is  so  cm  ployed  only  by 
ignorant  ini*lwives.  The  tbuigrr  lies;  in  the  fact  that  the  premature  use 
of  tlie  drug  readily  leade  to  tetanic  contractions  of  the  uteruB,  which  in  the 
presence  of  any  marked  disproporticm  between  the  Bize  of  the  child  and 
pelvis  are  likely  to  hrint;  about  rupture  of  tlie  uterus?.  Moreover,  itji  ad- 
mi  nistru  I  ion  in  the  third  sta^e  of  labor,  before  the  expulsion  of  the  pla- 
centa, cannot  be  too  strongly  deprecated,  as  the  resulting  tetanic  contrac- 
tion tendfi  rather  to  produce  a  further  retention  of  the  organ,  so  that  its 
nuinujd  leiiHiA.d   fretpu-ntly  hecouK*!?  iuiperative. 

Conduct  of  the  Third  Stage  of  Labor.^Tliis  Bubject  has  already  been 
considered  in  the  preceding  chapter. 

Uf'pair  of  the  Lacerated  Fertneum. — Strictly  speaking,  this  subject 
should  be  deferred  until  the  obstetrical  operations  are  dealt  with;  but 
as  perineal  tears  are  of  guch  frei|uent  occurrence,  and  as  they  are  best 
repaired  in  the  interval  betwt'en  the  birth  of  the  child  and  the  expulsion 
of  the  placenta,  the  [iro[ier  method  of  procedure  will  be  considered  at  this 
time. 

For  convenience  in  description,  perineal  tears  are  divided  into  three 
groups,  those  of  tlve  first,  peeond,  and  third  degrees.  To  the  first  belong 
those  which  involve  >?iiuply  tfre  foiircliette  and  anterior  margin  of  the 
perineum,  giving  rise  to  a  small,  triangular  wounded  surface  which  is  rare- 
ly more  than  1.5  centimeters  deep. 

In  the  i?eetjnd  the  lacerution  extends  through  a  greater  or  lesser  por- 
tion of  the  perineal  body,  and  frequently  exposes  the  sphincter  ani  muBcle. 
Usually  its  course  does  not  quite  follow  the  median  line,  but  is  directed 
oblicjuely  downward  and  outward  from  the  posterior  marg^in  of  the  vulva. 
The  perineal  tear  is  usually  associated  with  lesions  of  the  vagina,  which 
extend  up  one  or  both  sulci,  so  that  a  triangidar  portion  of  the  vaginal 
mncosa,  which  represents  the  inferior  extremity  of  the  posterior  column, 
may  become  separated  from  the  rest  of  the  canal. 

In  the  third  degree,  the  tear  extends  completely  through  the  perineal 
body  and  the  sphincter  aoi  muscle,  and  for  a  certain  distance  up  tlie  an- 
terior wall  of  the  rectum,  thus  giving  rise  to  a  cloaca,  into  which  both 
vagina  and  rectum  open.  These  are  desijt^ated  as  complete,  in  contra- 
distinction to  those  of  the  first  and  st'cond  degrees^ — the  incomplete  tear& — 
in  which  the  rectum  is  not  involved.  Ineooiplete  tears  are  encountered 
very  often,  even  in  the  practice  of  the  most  competent  obstetricians,  no 
matter  what  precautions  may  he  taken  to  prevent  them ;  but  the  frequent 
occurrence  of  the  coiri[ilete  variety  indicates  that  the  method  employed 
for  protecting  the  [leriueuru  has  been  at  fault  in  spontaneous,  or  that  the 
extraction  has  been  too  forcible  or  hasty  in  operative,  deliveries. 

In  tears  of  the  first  degree,  the  mucous  membrane  of  the  fourchette 
and  the  skin  covering  the  upper  portion  of  the  perineum  and  the  sub- 
cutaneous tissue  are  iiupJieateil ;  in  thitse  of  the  second  degree  the  skin 
surface  of  the  perineuui,  the  various  perineal  muscles,  particularly  the 
constrictor  vagina  and  transversus  perinci,  are  torn  through,  and  the  wide 
gaping  wound  is  due  in  great  jmrt  to  the  retraction  of  the  last-named 
muscles.  When  the  tear  extends  up  the  vagina,  the  levator  ani  muscle 
24 
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is  likewise  Id  vol  veil ;  while,  in  kcc  rations  of  the  third  degree,  the  Bphinetetf 
ani  muscle  and  the  ank^rior  Rirfnee  of  the  reetuin  are  implicated  in  addi- 
tion to  the  stnictureB  above  named. 

As  has  been  said,  the  yn^rineal  tear  commeners.  n?  a  riih_\  at  the  foiir- 
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Fig.  315. — Deep  Perineal  Trajw 


chette  and  extends  obliquely  downward  and  outward  from  it.  But  in  the 
very  rare  eases  in  which  the  vulval  outlet  looks  markedly  upward,  or  in 
which  the  perineum  is  extremely  resistant  and  the  mechanism  of  expul- 
sion faulty,  tlie  laceration  may  begin  in  the  central  jKjrtion  of  the  peri- 
neum, when  the  head  appears  in  an  opening  which  is  surrounded  on  all 
sides  by  skin,  Thb  is  known  as  a  cenira!  tear,  and  is  of  extremely  infre- 
quent occurrence.  Ordinarily,  ag  the  head  is  forced  finwn  still  farther,  the 
central  tear  extends  toward  the  fourchette  or  toward  the  anus,  or  even  in 
both  directions,  and  thus  gives  rise  to  a  deep  incomplete,  or  to  a  complete 
laceration,  as  the  case  nmy  be. 

In  not  a  few  cases,  where  the  vaginal  opening  is  very  resistant,  and 
when  the  head  has  remained  a  lf>ng  time  upon  tlie  pelvic  floor,  even 
although  there  may  be  no  external  wound  or  appreciable  lesion  of  the 
vagina,  there  may  nevertheless  have  occurred  a  subnuicous  tear  or  sepaxa' 
tion  of  ci-rtain  hbcrs  of  tbe  levator  ani  nniscle,  which  will  lat4?r  give  rise 
to  a  marked  relaxation  of  the  vaginal  outlet.  Not  infrequently  the  con 
dition,  although  unrecognized  at  the  time,  later  gives  rij^e  to  such  aggra^ 
valed  symptoms  as  to  call  for  operation  years  after  the  birth  of  the  child 

No  matter  what  the  degree,  the  immediate  closure  of  perineal  iateraiions 
by  Butuje  is  urgently  indicated*     Kven  slight  tears  through  the  fourchette 
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better  repaired  tban  left  alone,  for  if  Bot  united  by  suture  they  are 
extremely  paiDfiil,  and  furni&h  a  niduB  for  infection  in  case  the  nurse 
]3  lax  in  her  care  of  the  patient.  In  more  extensive  tears  immediate  repair 
is  always  necessary,  unless  the  condition  of  the  pjatient  be  bo  serious  as  to 
contraindicate  further  operative  procedures. 

For  these  operations,  the  jiatient  should  I>e  brought  to  the  edge  of  the 
bed  and  placed  in  the  lithotomy  position,  and  the  sutnn-;  inlroduced  while 
waiting  for  the  expulsion  of  the  pla- 
centa. They  should  nut  Ini  tied  until 
the  completion  of  the  third  stage,  as 
the  distention  of  the  vulva  by  the 
placenta  may  subjec^t  the  repaired 
wound  to  undue  i^train.  By  introduc* 
ing  the  sutures  during  thh  period  a 
go<^^id  deal  of  time  is  saved,  and  tho 
temptation  to  hasty  expression  of  tho 
placenta  is  diminisluMj,  since  the  phy- 
sician has  plenty  to  do  whib^  waiting 
for  the  fundus  to  rise  up. 

The  mode  of  repairing  the  wound- 
ed perineum  differs  according  as  the 
tear  extends  only  through  the  peri- 
neal body  or  is  complicated  by  lacera- 
tions of  the  vagina  or  reotiim.  In  the 
first  case,  the  wound  should  be  closed 
by  deep  sutures  of  silkworm  gut, 
which  are  introduced  at  least  0.5 
centimeter  from  one  margin  and  car- 
ried well  down  under  its  base,  being 
then  brought  out  through  the  skin 
surface  on   the  opposite   side.     It  is 

important  that  the  sutures  shonld  be  inserted  and  emerge  at  a  considerable 
distance  from  tlie  edges  of  tlic  wound^  for,  owing  to  the  marked  oedema 
which  fre<piently  develops  a  day  or  so  later,  they  are  very  prone  to  tear 
through  unless  this  precaution  be  taken.  They  should  he  placed  at  inter- 
vals of  about  1  centimeter,  and  if  accurate  approximation  is  not  secured 
in  this  way  superficial  sutures  should  l)e  employed  between  them.  Large 
curved  needles,  wliich  can  make  the  entire  sweep  at  a  single  movement, 
should  he  used»  as  they  render  much  better  service  than  small  needles  which 
require  several  bites.  The  sutures  should  ]m  tied  \Qry  loosely  from  below 
upward,  and  cut  off  short. 

As  a  suture  material,  silkworm  gut  should  be  chosen  for  deep  sutures. 
Silk  sutures  are  objectionable,  as  they  readily  become  impregnated  with 
the  lochial  secretion  and  are  more  likely  to  favor  infection  of  the  wound. 
Ordinary,  or  even  chrnmicized,  catgut  is  not  satisfactory  for  deep  sutures, 
as  it  is  too  rajndly  absorl>ed,  owing  to  the  fact  that  the  exposed  portions 
are  kept  moist  by  the  lochia.  The  latter  is  very  useful,  however,  for  super- 
ficial sutures,  which  are  only  rerjuired  to  remain  for  a  short  time. 
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When  the  periDeal  tear  is  conij»licaied  hy  laceration  of  the  vagina,  the 
edges  of  the  latter  should  be  broiii;ht  together  by  chroiiiieized  catgut 
sutiireg.  Just  as  in  Einniet't?  relaxed  outlet  operation.  These  may  lie  cither 
interrnpted  or  continuous,  hut  in  either  event  they  should  be  laid  deeply  in 

order   to    Insure    coaptation    of    the    torn 
Ftruetures   of  tlie    pelvic   floor,    instead    of 
iiH^refy  bringing  together  the  edges  of  the 
iiuK-osa,   after   which    the    perineal    wound 
should   he   repaired   in   the   ueual    manner 
In    e<unplete    tears,    attention    should 
lir^t  he  given  to  the  woimded  rectum  and 
its  ruptured  mucosa  united  by  buried  cat- 
gut  sutures.     Then  the  ende  of  tlie  sphinc- 
ter ani  should  be  isolated  and  firuily  sutured  by  catgut  or  fine  silk  gutnres* 
after  which  the  vaginal  nnd  perineal  tears  should   be  dealt  with   in  the 
manner  indicated  above. 

The  after-treatment  of  teart^  of  all  degrees  is  comparatively  simple,  and 
consists  in  keeping  the  wound  clean  and  covered  by  sterile  dressings. 
WTienever  the  latter  are  ehangi'd  the  wounded  surface  should  l>e  washed 
with  a  1  to  4,000  bichloride  solution  for  a  few  days,  and  later  with  one 
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of  horic  acid.  The  continuous  use  of  nntiseptic  powders,  such  as  iodoform 
or  boric  acid,  is  not  indicated,  as  the  wounds  heal  ecpially  well  without 
them.  Nor  is  there  any  necessity  for  binding  the  legs  together^  unless  the 
patient  is  very  unruly  and  refuses  to  keep  still.  Catheterization  may  also 
be  dispensed  with,  except  in  eases  of  retention,  as  tlie  How  of  urine  over 
the  wound  docs  no  harm,  | provided  it  is  followed  by  proper  cleansing. 
Generally  speaking,  the  external  sutures  should  be  removed  on  the  tenth 
day.  In  tears  of  the  first  and  second  degrees  the  bowels  should  be  moved 
daily,  but  in  complete  lacerations  it  is  advisable  to  jjrcvent  an  action  for 
the  first  three  or  four  days,  after  which  a  large  high  enema  of  sweet  oil 
should  he  given,  followed  by  calomel  or  castor  oil  by  the  mouth. 

The  results  following  these  operations  nre  usually  very  satisfactory, 
and,  when  the  parts  have  been  correctly  approximated,  jjriraary  union  is 
the  rule,  providf d  tlu*  sutures  have  been  introduced  far  enough  from  the 
margins  of  the  wound  and  not  tinl  too  tightly.  This  is  n  point  to  which 
too  much  attention  can  hardly  he  paid,  for  too  often  there  is  a  tendency  to 
attempt  to  make  a  neat-looking  operation  hy  intro* hieing  the  sutures  close 
to  the  margins  of  the  wound  and  tying  them  snu^dy*  As  a  result  of  this 
short-sighted  policy,  however,  owing  to  the  cedemo  which  usually  follows, 
the  majority  of  the  stitches  cut  through  and  become  useless,  so  that  union 
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B]^!rJinary  intention  heeomes  iniposeihlo.  On  the  other  hanrl,  when  loss 
attention  is  jmid  to  tlie  tirst  appoarance  of  the  wound,  the  sutures  l>eing 
introduced  far  from  its  margins  and  lied  t^oniewhat  loosely,  excellent  re- 
sulti?  almost  alwiiys  follow. 

Unfortunately,  ojierationt*  for  complete  teare  are  by  no  means  so  satis- 
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FlO.  320, — Samk.   SrrtiitK-i  TtcD. 


factory,  and,  as  a  general  rnle,  not  more  than  tvvrh-lhirrl^  f)f  the  cases  heal 
by  first  intention.  In  tlie  eases  of  complete  ur  partial  failure  fi  secondary 
operation  is  indicated  before  the  patient  is  discharged  from  treatment. 
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strictly  speaking,  the  term  puerperiiiin  fir  puerperal  state  (from  puer, 
a  chilil ;  and  parere,  to  bring  forth)  comprises  the  period  elapsing  between 
tlie  onset  of  labor  and  the  return  ol  the  generative  tract  i^  its  normal  con- 
dition ;  hut  in  common  parlance  it  is  re^tricied  to  the  five  or  &ix  weeks  fol- 
lowing the  completion  of  labor.  Althongh  the  changes  occurring  during 
this  period  are  considered  as  physiological,  they  border  very  closely  upon 
the  pathological,  inasmuch  as  under  no  other  circumstances  does  such 
marked  and  rapid  tissue  metaholiam  occur  without  a  departure  from  a  con- 
dition of  health. 

Anatomical  Changes  in  the  Puerperium, — Involution  of  the  Uterus, — 
Immediately  following  the  expulsion  of  the  placenta,  the  contracted  and 
retracted  body  of  the 
uterus  forms  a  hard 
muscular  tumor,  the 
apex  of  which  lies 
about  midw^ay  Ijetween 
the  umbilicus  and 
symphysis^  usually  VZ 
centimeters  (4% 
inches)  above  the  lat- 
ter. At  autopsy,  shorts 
ly  after  labor,  it  con- 
sists of  an  almost  solid 
mass  of  tissue  contain- 
ing in  its  center  a  flat- 
tened ca  V  i  ty ,  w  h  opc 
walls  are  in  close  np* 
poftition,  measure  four 
to  five  centimeters  in 
thickness,  and  present 
a  markedly  aujpmie  appearance  as  compared  with  those  of  the  pregnant 
organ.  The  latter  is  due,  according  to  Webster  and  Longridge,  to  com- 
pression of  its  vessels  by  the  contraoted  and  retracted  muscular  fibers, 
which  at  the  same  time  express  a  considerable  portion  of  the  tissue  juices. 
During  the  next  two  days  tht^  uterus  remains  apparently  stationary  in  size, 
after  w^hieh  it  atropines  so  rapidly  that  by  the  tenth  day  it  has  descended 
into  the  eavitv  of  the  true  pelvis,  and  can  no  longer  Ijc  Ml  above  the  s^tu- 
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physiB.  It  reaclios  its  normal  size  by  the  end  of  five  or  six  weeks.  Some 
idea  of  the  rapidity  wiOi  whirli  the  prnccBs  goe»  on  may  be  trained  by  recall- 
ing the  fact  that  the  freshly  delivered  uterus  wei^rlis  aiiout  1,000  grams, 
one  week  later  500  grains,  at  the  end  of  tlie  !r?eeond  week  375  grams,  and 
at.tlie  end  of  the  puerperiiim  only  40  to  (*0  grams. 

This  rapid  deereai^e  in  eize  is  clue  to  what  is  desii^nated  as  invohdion^ 
and  IB  t!ie  most  striking  example  of  atrophy  with  which  we  are  ac- 
quainted; in  that  the  organ  heeomes  reduced  to  nne-iwentietb  or  one- 
twenty-fifth  of  its  original  size  witliin  a  few  week?,  and,  when  compared 
with  the  changes  occurring  in  acute  yellow  atrophy  of  the  liver,  may 
w^ell  be  designated  an  "atropfua  aeutissinm," 

It  was  formerly  believed  that  tlie  muscle  cells  underwent  fatty  degenera- 
tion during  involution,  and  that  large  nund)ers  of  theni  completely 
disajipeared.  The  researches  of  Siinger  have  shown,  however,  that  only 
the  excess  of  protoplasm  Is  removed,  and  that  the  actual  number  of  in- 
dividual cells  is  not  materially  diminisbeii  In  other  worris,  they  under- 
go marked  atrophy,  but  arc  not  destroyed.  Siiugcr  estimated  that  their 
average  length  in  the  full-term  uterus  was  208.7  microns,  as  compared 
with  24,4  microns  five  weeks  after  labor. 

It  is  now^  held  that  involution  is  effected  by  autolytic  processes,  by 
which  the  ]>rotein  material  of  the  uterine  wall  is  in  great  jmrt  liroken 
down  into  siiupler  comjioncnts,  which  are  then  absorbed  and  eventually 
cast  ofT  through  tlie  urine.  The  evidence  in  favor  of  such  a  view  is 
principally  afforded  hy  the  study  of  the  nitrogen  content  of  the  urine. 
F*>r  the  twenly-four  hours  imiiudiately  following  labor  7  to  9  grams  of 
nitrogen  are  excreted,  but  some  time  during  the  second  or  third  day  an 
increase  of  30  to  5f*  per  cent,  is  note<l.  This  excessive  output  continues  for 
a  number  of  days,  but  gradually  returns  to  noniuil  at  about  the  time  the 
uterus  has  disappeared  into  the  iielvic  cavity. 

That  thia  phenomenon  is  not  entirely  attributable  to  the  removal  of 
other  products  of  pregnancy  was  clearly  shown  by  Slemons,  who,  in  one 
of  my  fiatients,  from  wliom  the  uterus  bad  Ix'en  removed  at  Ciesarean  sec- 
tion, found  that  the  characteristic  increase  in  the  nitrogen  output  was 
lacking,  and  practically  corresponded  to  the  quantity  of  nitrogen  found 
upon  analyzing  the  uterus. 

As  yet  wo  know  nothing  of  the  ferments  giving  rise  to  the  autolysis, 
but  it  is  readily  eonceivalile  that  their  action  is  facilitated  hy  the  acute 
ana?mia  of  the  "blood-tighi"  uterus.  Longridge,  who  has  studied  the 
metahrjlisni  of  the  puerperium,  found  that  the  creatinin  content  of  the 
urine  remained  normal,  which  indicates  that  none  of  the  uterine  nitrogen 
escapes  in  that  form. 

As  has  l»een  said  before,  the  separation  of  the  placenta  and  its  inera- 
branes  occurs  in  the  inner  portion  of  the  spongy  layer  of  the  decidua, 
end  accordingly  a  remnant  of  the  latter  remains  in  the  uterus  after  their 
expulsion.  It  presents  an  irregular,  jagged  appearance,  and  is  markedly 
infiltrated  with  blood,  especially  at  the  placental  site.  As  the  result  of 
hyalin  and  fatty  degeneration,  the  greater  portion  of  this  tissue  is  cast 
off  in  the  lochia,  leaving  behind  only  the  fundi  of  the  glands  and  a  mini- 
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ma  I  amount  of  connective  tissue,  from  which  the  new  cDdometrium  is 
regenerated. 

The  processes  cancerned  in  its  regeneration  have  been  carefully  studied 
by  Frieillander,  Kundrat  and  Engclnijinn,  Leopold,  Kronij^,  and  particu- 
larly by  Worniser.  The  latter  has  shown  that,  within  two  or  tliree  days 
after  labor,  the  portion  of  rlecidim  reTiminin^'^  in  the  uterus  heeonies  differ- 
entiatcnl  into  two  layers — one  adjoining  the  uterine  cavity  being  necrotic, 
and  the  other  adjoining  tlie  mu^eularis  being  well  preserved.  The  foniier 
is  ca^t  ofT  in  the  bx-hia,  while  the  latter,  which  contains  the  fundi  of  the 
glandi?,  remains  m  sfiu  and  eonstitutes  a  matrix  from  which  th**  new  endo- 
metrium is  regenerated,  its  epithelium  resulting  from  the  proliferation  of 
the  gland  cells,  and  its  stroma  from  the  connective  tissue  between  them. 
For  the  first  ten  days  or  two  weeks  degenerative  processes  predominate, 
but  after  thai  mitotic  figures  appear  and  regeneration  is  rapid,  the  new 
endometriunt  being  fidly  formed  by  the  end  of  the  third  week,  except  at  the 
placental  site,  where  the  process  is  more  gradual. 

Changes  in  the  Uterine  Ff5.*f^L^,^ Immediately  after  the  completion  of 
the  third  stage  of  lalior,  the  placental  site  is  represenleil  l>y  an  irregular, 
nodular,  elevated  area  of  aliout  the  size  of  the  palm  of  the  band,  the 
elevations  being  due  to  the  presence  of  thrombosed  vessels.  This  area 
deereases  rapidly  in  size,  so  that  it  measures  3  or  4  centimeters  in  diam- 
eter at  the  end  of  the  srcond  wt^ek,  and  only  1  to  i2  centimeters  at  the 
completion  of  the  piierperium,  although  it  still  remains  elevated  above 
the  general  surface  of  the  interior  of  the  uterus  and  is  tinged  with  blood 
pigment.  Its  original  ]»osition  reuiaius  reeoguizable  for  quite  a  loug  pe- 
riod, and  even  six  niontlis  after  childbirth  appears  as  a  slightly  elevatetl 
pigmented  area. 

In  the  last  month  of  pregnancy  some  of  the  sinuses  at  tht^  |ilaeent^l 
site  undergo  thrombosis,  hut  the  process  becouies  more  marked  in  the 
latter  portion  of  the  second  and  particularly  after  the  completion  of  the 
third  stage  of  labor,  although  uiany  sinuses  never  become  thromhosed, 
but  are  siui|dy  eompressfd  by  the  contracting  uterine  muscles.  The  thrombi 
become  organized  by  the  proliferation  of  the  intinui  of  the  vessels,  and 
eventnally  are  converted  int^i  typical  connective  tissm^. 

As  the  non-prc^^nnnt  uterus  retjuires  a  luuch  h'ss  abundant  blood  sup- 
ply than  the  pregiuiut  organ,  it  is  a[iparent  that  the  luuiina  of  its  various 
arteries  must  undergo  a  certain  amount  of  constriction.  Formerly  it  was 
thought  that  this  was  brought  about  by  a  eompen^atonj  rndarientis,  which 
disappeared  in  suhserpient  pregnancies.  Now,  however,  the  prevailing  be- 
lief is  that  the  larger  vcsst^s  are  completely  ohi iterated  by  hyalin  changes, 
and  that  new  and  smaller  vessels  develop  in  their  stead.  The  al)sorptiou 
of  the  hyalin  material  is  accomplished  by  processes  similar  to  those  ob- 
served in  the  ovaries,  although  the  changes  may  persist  for  years,  antl 
under  the  mierosrctpe  <itTer  a  ready  means  of  differentiating  between  the 
uteri  of  women  who  have>  and  those  wdio  have  not^  borne  children.  For 
details,  the  student  is  referred  to  the  articles  of  Pankow,  Ooodall,  and 
Biittner. 

Changes  in  the  Cervur,  Vagina,  and  Vaginal  Outlet, — Immediately  af- 
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ter  the  eooipletioii  of  tlie  third  stage,  the  cervix  is  represented  hy  a  soft, 
inueeijlur  tube,  whos*^  boundaries  can  he  Tiiade  out  ODly  with  difficulty. 
The  marg-ius  of  the  external  m  are  soft  and  ftabby,  and  are  usufilty  marked 
by  depressions  indieating  the  seat  of  lacerations.  Its  opening  contracts 
slowly.  For  the  first  few  days  immeiliately  following  labor  it  readily 
admits  two  fingers,  but  by  the  end  of  the  first  week  it  has  become  so 
narrow  as  to  render  diflieult  the  introduction  of  one  finger.  At  the  same 
time  the  lower  uterine  segment  collapses,  and  what  remains  of  the  con- 
traction ring  comes  in  eontnet  with  the  upper  portion  of  the  cervical 
canaL  Ae  Webster  !ias  pointed  out,  there  is  no  doubt  that  the  structure 
which  is  usually  taken  for  the  internal  os  on  digital  examination  really 
represents  the  lower  margin  of  the  contraction  ring  (Fig.  322). 
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Fio.  322.— Frozen  Section  Just  aftsa  Completion  of  Thiep  Staoi  of  Labob,  Sbow- 

tKO  Collapse  of  L<:)Wer  Uteiune  Segment  and  Cervix  (Beackiser). 

C.R*,  contractioii  ring;  O.E.,  external  os;  OJ.,  iot^riml  os. 

The  vagina  retpiires  some  time  to  recover  from  11k'  di^iteution  to  which 
it  has  been  tiybjected.  In  the  first  part  of  the  puerperium  it  is^  repre- 
sented by  a  large»  su^ooth-waHed  pai<i^a«i[e,  whieli  nrrarltuilly  diminiiilies  in 
i»ize,  tliough  it  rarely  returns  tu  its  virginal  condition.  The  ruga?  begin 
to  reapf>ear  about  the  third  week.  The  vaginal  outlet  is  also  nuirkedly 
distended,  and  frer]uently  bears  signs  of  more  or  less  extensive  laceration. 
The  hymen,  as  such,  has  disappeared,  and  its  pba-e  is  taken  by  a  number 
of  small  tags  of  Useue,  w^hicb,  as  the  process  of  cicatrization  ^oes  on, 
l^ecome  converted  into  the  canmndir  mijrtiformes,  whi(*h  are  chMractcr- 
istic  of  the  vaginal  opening  of  parous  women.  The  bibia  majoia  and 
minoni  beeomc  flabliy  and  atrophic,  as  comjmred  with  their  condition 
l>efore  chiblfurth. 

Changes  in  the  Peritoneum  and  Abdominal  WalL — Wiile  these  changea 
are  taking  place  in  the  uterus  and  vagina,  the  pelvic  peritoneum  and  the 
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Qctures  of  the  brond  li^rmiipnig  are  accoinniodatiii^  themselves  to  the 
changed  condition  of  affairn^.  For  the  first  few  days  after  labor  the  ])eri- 
loneum  covering  the  ntenis  is  arranged  in  folds,  which  soon  disappear. 
The  broad  and  round  ligaments  are  much  more  lax  than  in  the  non-preg* 
aant  condition,  and  reipiire  ennsideralile  time  to  reeovtT  from  the  stn/tch- 
ing  and  loosening  to  wliich  thev  have  lieen  snbjected. 

As  a  result  of  prolonged  distention  due  to  the  presence  of  the  enlarged 

pregnant  utems,  the  abdominal  walls  remain  soft  and  flabby  for  some  time. 

lilxcept  for  t!ie  presence  of  silvery  ntria?,  they  gradually  return  to  their 

aomial  condition  if  the  abdominal  muscles  have  retained  their  tonicity; 

but  when  this  is  markedly  imjiaired  they  never  regain  their  original  con- 

listencj,  but  remain  lax  and  fiabby.     In  not  a  few  instiinees,  paxtieiilarly 

lin  women  who  have  borne  a  number  of  children  in  rapid  siiceession,  there 

fiay  be  a  marked  separation  or  diijMamfi  of  ike  redi  muscles,  so  that  a 

considerable  portion  of  the  alidominal  contents  is  covered  simply  by  peri* 

tcmeum,  thinned-ont  fascia,  and  skin. 

The  changes  occurring  in  the  hreasts  are  very  characteristic,  and  will 
be  considered  in  Chapter  XA'IT. 

■  Clinical  Aspects  of  the  Puerperium. — Fosl-pffrfmn  (InlL — Quite  fre- 
quently the  patient  may  have  a  more  or  less  violent  rigor,  coming  on 
shortly  after  the  completion  of  the  third  stage  of  labor.     This  is  purely 

■a  nervous  or  vasomotor  phenomenon,  and  is  without  prognostic  signifi- 
eance.  In  this  respect  it  stands  in  marked  contra^^t  to  a  ehil!  occurring 
later  in  the  puerperinm,  which  nearly  always  'indicates  the  onset  of  an 
acute  infectious  process  or  tlie  n^cnHlescence  of  a  malarial  attack. 

Temperature. — The  temperature  should  rcTuain  practically  nonual  dur- 

tlBg  the  poerperium ;  hence  any  considerable  ritic  should  always  be  consid- 
ered as  a  sign  of  infection,  until  convincing  evidence  to  the  contrary  can 
be  adduced.  Occasionally  the  temperature  may  become  slightly  elevated 
toward  the  end  or  just  after  the  completion  of  a  difficult  labor,  but  rarely 
goes  above  100.4^  F.  (38^  C),  usually  falls  to  normal  within  twelve  hours, 
and  does  not  rise  again.    A  higher  temijcrature  during  labor  in  all  proba- 

■  bility  indicates  infection  of  the  liquor  amnii. 
Owing  to  the  fact  that  slight  rises  of  temperature  occur  frequently 
during  the  puerperinm  without  apparent  cause,  it  is  customary  to  desig- 
nate as  normal  all  puerjieria  in  which  the  temperature  reuiains  below 
100.4''F.  (38**C.),  and  as  febrile  all  those  in  which  that  limit  is  reached 
or  exceedc*d.  even  upon  a  single  occasion. 

It  w^as  formerly  believed  that  the  establishment  of  the  lacteal  secretion 

on  the  third  or  fourth  day  of  the  puerperinm  was  naturally  attended  by 

^^a  slight  rise  in  temperature.     Indeed,  so  prevalent  was  this  idea  that  in 

^■prc-antiaeptic  times  the  so-called  milk  fever  was  regarded  as  a  normal  phe- 

^^nomenon.     But  at  ]>resent  we  no  longer  believe  in  the  existence  of  such 

a  pathological  entity,  and  whenever  tiie  temperature  exceeds  the  arbitrary 

normal  limit  at  this  time  the  Cfmseicntious  obstetrician  should  fear  the 

beginning  of  an  infection,  and  begin  to  look  for  the  errors  of  teclmique 

[which  may  have  led  to  it. 

Pulse. — During  the  puerperinm  the  pulse  is  usually  somewhat  slower 
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than  at  other  times,  averaging  between  60  and  70,  In  nervous  women, 
however,  and  in  those  who  hnve  liad  diffieiilt  luborg  or  have  suffered  any 
considerable  loi^s  of  blood,  a  more  rapid  rate  tluin  normal  h  nut  infnv 
qncnt*  In  a  certain  number  of  eases,  a  day  or  two  after  the  birth  of  the 
ehiUl,  the  pulse  becomes  markedly  dower,  and  not  infrequently  falls  to  50, 
40,  or  even  fewer  beats  to  the  nunute.  Fehling  has  reported  a  case  in  which 
the  rate  was  only  *Mk 

Ordinarily  this  {ihenoin«_-non  beeonies  most  marked  on  tlie  second  or 
third  day,  after  which  the  pulse  becomes  quicker  and  attains  its  normal 
rate  by  the  end  of  the  first  week  or  ten  days.  The  slow  pulse  is  usually 
regarded  as  a  favurable  progut»stic  si^m»  whereas  a  rajiid  heart  action,  un- 
less it  can  lie  aceoimted  for  by  hamiorrhage  or  cardiac  disease,  t?hould  be 
looked  upon  with  suspicion* 

This  puerpi^al  l>radycardia  is  usually  regarded  as  a  characteristic 
phenomenon.  HeiL  however^  in  189S,  stated  that  be  observed  it  in  only 
12  i)er  cent,  of  his  eases.  He  affirmed  that  if  the  pulse  be  carefully 
counted  in  the  same  patient  for  some  days  before,  as  well  as  after,  labor, 
it  will  usually  be  found  sMghtly  quieker  in  the  puerperiom  than  during 
pregnancy.  Varnier's  investigations  failed  to  confinu  Ilcirs  eonelusions, 
since  they  showed  that  the  puerperal  slow  pulse  occurred  in  72  per  cent, 
of  the  cases.  In  a  series  of  patients  in  ray  service,  reported  by  Lynch,  in 
which  the  imlse  rate  was  recorded  during  prepiancy  as  well  as  during  the 
puerperiumt  a  slowing  of  ten  or  more  beats  per  minute  was  noted  in  20.5 
per  cent.,  and  occurred  more  than  twice  as  frequently  in  multiparous 
as  in  primiparous  women. 

Numeroua  theories  have  been  advanced  from  time  to  time  in  the  at- 
temfit  to  explain  its  mode  of  production,  but  none  of  them  are  wholly 
satisfactory.  It  is  not  irapossilde  that  the  solution  is  quite  simple,  and 
tliat  the  condilion  may  depend  upon  two  factors:  the  absolute  rest  of 
the  patient  in  bed,  together  with  the  great  diminution  in  work  which  the 
heart  is  called  upon  to  perform  after  the  elimination  of  the  utero-placental 
circulation,  Kehrcr  attributed  tlio  slowing  in  great  j)art  to  the  lowering 
of  the  blood  pressure  following  delivery;  Schroeder,  to  the  sudden  diminu- 
tion of  the  vascular  area  after  the  utero-placental  circulation  is  thrown 
out  of  function ;  Fritsch,  to  the  horizontal  position  and  rest  in  bed ;  Loh- 
lein,  to  stimulation  of  the  vagus  or  other  nervous  influences;  Olshausen, 
to  the  alisorption  of  various  products  set  free  io  the  blrwd  during  the  in- 
volution of  the  uterus;  and  Novak  and  Jetter,  to  vagus  stitimlation. 

Changes  in  the  Blood, — ^Tt  is  usually  stated  that  there  is  a  slight  de- 
crease in  the  number  of  red  corpuscles  and  the  amount  of  hamioglobin 
inmiediately  after  delivery.  This  is  attributable  to  the  loss  of  blood  at 
the  time,  and  is  usually  eompcmsated  for  within  the  first  week,  after  which 
the  normal  condition  is  restored. 

Hofhauer  has  directed  attention  to  the  occurrence  of  a  marked  leukoc}'^- 
tosis  occurring  during  and  just  after  labor.  Hv  showed  that  the  leukocytes 
gradually  increase  in  number  from  tlie  onset  of  labor  and  reaeh  a  maxi- 
mum ten  or  twelve  hours  after  its  conclusion,  at  which  time  they  are  nearly 
twice  aa  abundant  as  during  pregnancy.    Having  attained  their  acme,  they 
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iptly  fall  to  normal,  rising  again  slightly  on  the  third  or  fourth  day, 
with  the  cjitabiiishnient  nf  thr  lacteal  secretion,  after  which  they  remain 
at  the  normal  level. 

A fler-paittii.— In  pnnn parous  women  tlie  nteriis  remains  in  a  state  of 
tonic  contraction  and  n^trmtiou  during  the  pnerperiiini,  unless  it  has  been 
snbjected  to  unusual  distention,  or  blood-clots  or  other  foreign  bodies  have 
been  retained  in  its  cavity,  as  a  consciiuenee  of  which  active  contractions 
oocur  in  the  effort  to  expel  them.  In  ^nultiparon8  women,  on  the  other 
hand,  the  uterns  has  lost  {mrt  of  Hb  initial  tonicity,  so  that  jjcrBistent  con- 
traction and  retraction  cannot  he  nminhiintKl,  and  it  therefore  contracts 
and  relaxes  at  intervals,  the  contractions  giving  rise  to  painful  senBations, 
which  are  known  as  after-pains,  and  which  occasionally  are  so  severe  as  to 
require  the  administration  of  a  sedative.  In  nuiny  patients  these  are 
f)articularly  notieeable  when  the  child  is  })ut  to  the  breast,  and  may  last 
for  many  days,  but  ordinarily  they  lose  their  intensity  and  i>eeonie  quite 
bearable  after  the  twenty- four  hours  immediately  following  delivery. 

Lochia. — During  the  first  part  of  the  ]>uer[ierium  there  occurs  nor- 
mally a  variable  amount  of  vaginnl  disehargr^ — the  lof^hia.  Ft^r  the  first 
few  days  after  delivery  it  consistfl  of  blood-stained  lluid — hrhia  rubra; 
after  three  or  four  days  it  becomes  poler — lochta  st'rosa ;  and  after  the  tenth 
day,  owing  to  a  marked  admixture  with  leukocytes,  it  assumeg  a  whitish 
or  yellowish-white  qoIot—IocJi ia  alba.  It  is,  alkaline  in  reaction,  and  has 
a  peculiar  fleshy  odor,  suggesting  fresh  blood.  In  normal  cases  its  total 
(juantity  varies  between  500  and  1,000  grauiB,  being  less  profuse  in  those 
who  suckle  their  children.  Foul-smelling  lochia  indicate  infeetitm  with 
putrefactive  bacteria.  In  many  instances  the  reddish  color  is  preserved 
for  several  weeks,  but  when  it  persists  for  a  longer  period  it  indicates 
inipc^rfect  involution  of  the  uterus,  or  the  retention  of  portions  of  the 
after-birth.  When  examined  under  the  niieroseope  during  the  first  few 
days,  the  lochia  consist  of  red  Ijlood-corpuscles,  leukocytes,  fatty  epithelial 
cells,  and  shreds  of  degenerated  decidual  tissue. 

Microorganisms  can  always  be  di^ruonst rated  in  the  discharge  gathered 
at  the  vulva,  but  are  not  alw^ays  present  when  it  is  oljtained  from  other 
portions  of  the  generative  tract.  The  investigations  of  Doderlein,  Kronig, 
Doderlein  and  Winternitz,  Litth%  and  myself  have  shown  that  normally  the 
lochia  obtained  directly  from  the  uterine  cavity  do  not  contain  bacteria  dur- 
ing the  first  few  days  of  the  puerperiuni,  but  that  they  occur  with  increas- 
ing frequency  as  it  advances.  They  are  not,  however,  of  the  pyogenic 
varieties,,  except  in  cases  of  infection.  Kronig  has  demonstrated  that  the 
normal  vaginal  lochia,  although  rich  in  harmless  parasites,  do  not  contain 
pyogenic  organisms,  with  the  exception  of  gonoeocei.  The  same  investiga- 
tor also  showed  that  the  bacterial  flora  of  the  vagina  undergoes  a  marked 
change  during  the  puerperium,  when  tlie  baeilli,  which  |)redoiuinate  during 
pregnajncy,  are  in  great  part  replaced  by  coeei.  This  el  range  is  probably 
due  to  the  altered  reaction  of  the  gecretion,  which  is  markedly  acid  before, 
and  alkaline  after,  labor. 

Oen^ml  P' unci  ions. — The  function  of  the  skin  is  markedly  accentuated 
during  the  puerperium,  as  is  demonstrated  by  the  profuse  sweating  which 
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frequently  characterizes  this  period.  It  is  most  marked  at  night,  and  it 
jg  not  unusual  for  the  patient  to  awake  from  a  eoimd  sleep  to  find  her 
nightgown  drenched  with  perspiration.  It  passes  off  spontaneously  and 
does  not  require  treatjiient. 

The  appetite  is  UBually  diminislied  during  the  iirst  few  days  after  la- 
bor, and  t!ie  |>atient  experifnces  very  little  desire  for  ntitritions  food. 
At  the  same  tiuie,  owing  to  the  marked  diaphoresis  and  the  quantity  of 
fluid  lost  through  the  lochial  discharge,  thirst  is  considerably  increased. 

The  howels  are  nt^ariy  always  constipated  during  the  iirst  part  of  the 
puerperium.  This  is  due  partly  to  the  fact  that  the  patient  eats  but  little 
solid  food  J  but  princijially  to  the  marked  relaxation  of  the  abdominal 
walls  and  their  eoni^equent  inability  to  aid  in  evacuating  the  intestinal 
contents. 

Uritu\ — Tliere  is  a  marked  increase  in  the  urinary  outj>ut  during  the 
puerperium.  More  important,  however,  are  the  changes  in  the  conij>osition 
of  the  urine,  which  afford  an  index  to  tlie  profound  clianges  in  metabolism 
which  eharacterize  this  period.  Almost  immediately  following  labor,  the 
total  nitrogen  increases  to  nearly  double  the  amount  excreted  during  preg- 
nancy, while  the  ammonia  nitrogen  shows  a  steady  decrciise.  The  nitrogen 
output  continues  at  a  high  level  for  several  days  and  then  gradually  falls, 
reaching  normal  at  the  end  of  ten  days  or  two  weeks.  As  has  already  been 
indicated,  this  change  is  associated  with  the  involution  of  the  uterus. 

In  the  majority  of  cases  the  examination  of  specimens  of  urine,  re- 
moved by  catheterization  immediately  after  the  conipletiun  of  the  tliird 
st^e  of  labor,  shows  a  slight  amount  of  albumin  and  numerous  liyalin 
eaats,  even  though  both  may  have  been  absent  throughout  pregnancy.  In 
a  series  of  patients  studied  in  my  service  by  Little,  albumin  was  noted  in 
89  per  cent.,  and  easts  in  41  per  cent.  This  is  a  transient  phenomenon 
resulting  from  the  systemic  strain  caused  by  labor,  and  usually  disappears 
within  twenty- four  hours,  though  in  31  per  cent,  of  the  cases  traces  of  al- 
bumin persisted  for  some  days,  but  always  disappeared  by  the  end  of  the 
second  week,  unless  the  j>atientB  were  suffering  from  toxaemia  or  chronic 
nephritis. 

Occasionally  a  small  amount  of  sugar  may  he  found  in  the  urine  during 
the  first  weeks  of  the  puerperium,  coincidently  with  the  establishment  of 
the  lacteal  secretion.  Careful  investigation  show^s  that  tlie  reaction  is  due 
to  the  {iresence  of  lactose,  or  unlk-sugar,  which  is  supposed  to  be  absorbed 
from  the  mammary  glands,  so  that  tire  condition  has  nothing  to  do  with 
diabetes.  Ney  observed  it  in  77  per  cent,  of  liis  cases,  while  McCann  and 
Turner  detected  it  in  small  quantities  in  every  ease  which  they  examined. 
In  my  own  clinic,  the  routine  weekly  urinary  examination  in  3,(100  patients 
showed  a  much  smaller  incidenei*— 4,(ii>  per  cent.  For  a  full  discussion  of 
the  question  the  reader  is  referred  to  my  article  on  the  clinical  significance 
of  glycosuria  in  pregnant  women, 

Couvelaire  and  8choIten  have  demonstrated  that  there  is  a  marked 
increase  in  the  amount  nf  acetone  in  tlie  urine  immediately  after  labor, 
which  disappears  within  the  next  three  days.  The  last-named  investigator 
noted  it  in  !>4  ]>er  cent,  of  bis  cases,  and  found  that  it  was  most  abundant 
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difficult  and  prolonged  labors.  He  attributes  its  production  to  the 
Icxcessive  breaking  up  of  carbohydrates  resulting  from  the  iucreased  mua- 
fcular  activity  incident  to  jiarturition. 

There  ib  a  marked  tendency  toward  retention  of  the  urine  during  the 
first  few  days  of  the  puerperiiini,  and  oreasionally  the  distended   bladder 

ican  \ye  diaj^tinguished  as  a  ihietiiani  tinnor  above  the  utnbilicuB,  The 
Tetention  may  result  from  nunuTous  cau^s,  but  is  parlicularly  apt  to 
follow  operative  or  ditiicult  labors;  and  in  such  circuuiBtances  may  be 
attributable  to  contusions  or  other  slight  lesions  of  the  urethra.  In  other 
cases  it  is  probably  caused  by  the  diminished  intFa-abdominal  pressure, 
which  allows  a  greater  (juantity  of  urine  to  aeetuiudate  in  the  lihubler  than 
under  other  conditione,  as  well  as  by  the  llaccidity  of  the  abdominal  walls 
and  the  con8e<|uent  diRiculty  of  bringing  them  into  play  during  urination. 

■  In  not  a  few  cases  it  is  due  to  the  fact  that  possibly  at  any  time  the  patient 
is  unable  to  evacuate  the  bladder  in  the  recumlient  position. 

Loss  of  Weight. — lu  iulditi^m  to  the  loss  of  G  to  GV-j  kilos,  whic!i  results 
frum  tbc  evacuation  of  the  coBtt  nts  of  the  uterus,  it  is  generally  stated 
that  there  is  a  still  further  loss  of  body  w^eight  during  the  puerperium, 

I  which,  according  to  Gassnen  amounts  to  4,500  grams  in  the  first  week. 
Ileil  estimates  it  at  tfjiou,  and  Klemmer  at  only  900  grams.  This  ap- 
parent contrafliction  is  due  to  the  fact  that  Caasner's  results  were  obtained 
at  a  time  when  the  diet  was  greatly  rustricted,  but  at  present,  when  it 
is  more  liberah  the  loss  of  weight  is  much  less,  and  in  many  instances 
does  not  occur  at  all  if  sufficient  food  be  taken.  In  normal  cases  it  is 
nearly  always  regained  by  the  end  of  the  puerperium. 
Care  of  the  Patient  during  the  Puerperium. — Atieniiofi  Immediaiely 
cfter  Labor, — After  carefully  examining  the  placenta  immediately  after 
its  expulsion,  to  make  sure  that  it  is  intact,  the  physician  should  devote  his 
attention  to  watching  the  condition  of  the  uterus.     At  this  time  it  should 

I  form  a  hard,  round,  resistant  tumor,  wliose  u|»iht  margin  lies  below  the 
umbilicus.  As  long  as  it  resembles  a  cricket-ball  in  consistence,  there  is 
BO  danger  of  post-|>artuoi  haemorrhage.  But  if  it  becomes  soft  and  flabby, 
there  is  imminent  danger  of  such  an  occurrence,  unless  proper  measures 
are  taken  at  once  to  guard  against  it.  For  this  purpose  the  utenis  should 
he  palpated  through  the  abdominal  walls  iJtmiediatcly  after  the  conclusion 
-    of  the  tliird  otage,  and  if  it  is  found  to  lie  tlrmly  contracted    the  same 

Imantcuvre  s^liould  be  repeated  at  intervals  of  a  few  minutes.  If,  however, 
any  tendency  toward  relaxation  is  detected,  tbc  organ  sliouid  be  grasped 
through  the  abdominal  walls  and  vigorously  kneaded  until  it  remains  per- 
sistently contracted;  at  the  same  time  ergot  sbould  be  administered  hypo- 
derm  ically. 
In  normal  cases,  even  although  there  may  be  no  tendency  toward 
haemorrhage,  the  uterus  should  be  palj>atcd  at  intervals  for  tin?  tirst  hour 
after  the  expulsion  of  the  placenta;  but  if  satisfactory  contractions  do 
not  occur  at  once,  its  behavior  should  be  carefully  watched  for  at  leaat 
an  hour  after  these  have  been  induced.  The  physician  should  never  leave 
the  patient  immediately  after  the  completion  of  labor,  even  if  it  has  been 
perfectly  normal,  but  should  remain  within  call  for  at  least  an  hour,  so  as 
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to  be  ready  should  any  complication  arise.  If  the  patient  has  a  competent 
trained  iinri^is  the  duty  of  watdiin^  the  uterus  may  he  delegated  to  her; 
but  the  physician  should  not  leave  the  hoti^^e  until  he  has  made  a  linal 
examinatinn,  and  is  satit?lied  tliat  all  reasonaljlc  danger  of  hannorrhage 
has  passed. 

Toilet  of  the  Vulva. — Immediately  after  the  birth  of  the  placenta,  the 
soiled  linen  having  been  removed  from  beoeatli  the  {)atient,  the  buttocks 
and  external  genitalia  are  cleansed  with  hot  water  and  soap  and  bathed 
with  a  l-*-^,noo  bichloride  sointion,  A  sterilized  vulval  pad,  made  of 
cotton  wrapped  in  gauze,  is  then  applied  over  the  genitalia  and  held  in 
place  by  a  **T**  bandage,  l)eing  re(flaced  hy  a  clean  one  whenever  nec€*s- 
eary.  The  number  of  pads  ret] ui red  in  the  twenty-four  hours  varies  ac- 
cording to  the  amount  of  loehial  discharge,  and  affords  a  fairly  accurate 
means  of  estimating  its  quantity.  Each  time  the  pads  are  changed,  and 
after  each  movement  of  tlie  bowels,  the  genitalia  sliould  be  washtHl  with 
cotton  pledgetfi  soaked  in  bichloride  solution.  Ordinary  s[)onges  shotdd 
nevL'f  be  nsed  for  this  jiurpose.  The  parts  slionld  be  washed  from  above 
downward,  go  as  to  avoid  contamination  from  the  rectum. 

The  vidval  pad  not  only  al»sorlis  the  lochia  and  prevents  contamina- 
tion of  the  vulva  from  without,  but  also  niakts  it  ditlieult  for  the  patient 
to  touelj  her  genitalia,  a  practice  very  convnmn  among  the  uneducated 
classes,  and  one  that  occasipnally  gives  rise  to  infection. 

Binder. — Many  authorities  reeonmiend  that  a  tightly  fitting  hinder  of 
unbleached  muslin,  reaching  from  the  trochanters  to  i^hove  tiie  umbilicus* 
be  af»|»lied  immediately  after  delivery,  since  they  hold  that  it  exerts  a 
beneficial  etTect  upon  the  involution  of  the  uterus,  makes  the  |iatient  more 
comfortaljle,  and  tends  to  restore  her  figure  to  its  original  condition.  Per- 
sonally, I  am  not  in  favor  of  its  routine  emj*!oyment,  as  1  am  of  the 
opinion  that  it  occasionally  gives  rise  to  retroversion  or  retroflexion 
of  the  enlarged  and  soft  uterus,  especially  if  it  be  applied  sutlieiently 
snugly  to  exert  compression.  This  objection,  however,  does  not  hold 
good  after  the  organ  has  descended  into  the  pelvic  cavity^ — that  is, 
after  the  tenth  day.  From  this  time  on  a  well-fitting  bandage  can  do  no 
harm,  and  some  patients  fiud  that  it  adds  considerably  to  their  comfort 
by  supporting  the  lax  abdominal  walls  when  they  first  begin  to  sit  up. 
Nor  can  I  find  any  evidence  of  its  value  in  restoring  the  figure,  which 
will  gradually  retuni  witbout  its  use,  provided  the  tonicity  of  the  abdom- 
inal luuscles  be  retained;  l)ut  wlien  tbis  is  seriously  impaired  I  know  noth- 
ing that  will  bring  about  the  desired  result,  although  massage  and  gentle 
gymnastic  exercises  during  the  last  week  the  patient  8]>ends  in  bed  may 
do  something  toward  it.  As  the  dangers  to  be  apfirehendt^d  from  the  use 
of  the  binder  are  not  great,  it  is  perhaps  as  well  to  permit  its  use  by  those 
patients  who  feel  strongly  that  it  will  aid  in  restoring  the  figure,  for  if  it 
be  forbidden  the  physician  will  probably  be  blamed  in  case  a  shapeless  fig- 
ure follows. 

AfitT'pains, — As  after-pains  usually  occur  in  multiparap,  but  only  in 
primipara^  when  the  uterus  has  been  sultjected  to  undue  distention,  it  is 
not  usually  necessary  to  provide  for  their  treatment  after  the  birth  of  the 
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first  chilJ-    On  the  other  hand,  after  the  delivery  of  a  multiparoiis  patient, 
it  h  advisable  to  leave  with  the  nurse  several  tablets  of  %  grain  of  morphine 
[and  l/ir>0  grain  of  atropine,  with  instruelions  to  administer  them  hy  the 
'  month  at  intervals  of  fonr  or  mx  hour?,  if  the  pain^  he  severe. 

licst  and  Quiet. — Ay  snon  a*^  the  [latient  has  bi'en  nunle  eonifortahle, 
the  room  ishould  l>u  darkened  and  slie  should  t)e  encouraged  to  sleep.    The 
}  relatives  should   be  exeluded,  aod  the  nurse  should   hatlie  and  dress  the 
I  baby  in  an  adjoining  apartment,  if  there  is  one  at  her  disposal.     The  pa- 
tient should  be  ke]:it  in  hi'd  for  the  first  ten  days,  but  should  be  permitted 
1  to  move  freely  and  to  be  propped  up  to  eat  her  meals.     During  this  pe- 
riod, ad  a  rule,  only  the  immediate  members  of  the  family  shoidd  he  ad- 
loitted  to  see  her.     Moreover,  if  these  are  numerous,  striet  instructions 
I  should  Ik»  given  the  nurse  as  to  the  number  of  vi^^itors  each  day. 
I        Viet, — Formerly  it  was  the  custom  to  restrict  to  a  minimum  the  diet 
of  the  pmrpenil  woman,  and,  as  has  alreaily  been  said,  this  limitatiou  goes 
far  to  explain   the  It^s  of  weight   which  was  freipiently  observed   during 
the  first  few  tlays.     At  present,  however,  a  umre  liberal  alluwantu'  is  cus?- 
tomary,  and  the  patient  is  encouraged  to  ttike  plenty  of  plnin  nourishing 
[  food. 

If  not  Bauseated,  she  should  he  given  a  glass  of  milk  or  a  eup  of  tea 
tsoon  after  labor.  For  the  first  few  days  the  appetite  is  not  vigorous, 
but  small  quantities  of  easily  digested  fnod  may  be  taken  at  frecpient  in- 
jtervals.  I  usually  give  the  nurse  the  following  directions:  For  the  first 
I  twenty- four  hours,  water,  milk,  coffee,  tea,  or  cocoa,  boiled  or  poached  eggs, 
[and  buttered  or  soft  toast  On  the  second  and  third  days  the  same,  with 
[the  addilicin  of  simple  soups  or  bouillon,  raw^  or  stewed  oysters,  sweet- 
J  breads,  chicken  breast,  and  wine  jelly.  On  the  fourth  and  fifth  days  as 
(alxyve,  with  the  addition  of  birik,  steak,  chops,  baked  potatoes,  and  rice, 
I  after  which  the  ordinary  diet  should  be  gradually  resunn?<l. 

Temperatvrf. — The  tem|>erature  should  be  carefully  w^atched  during 
the  first  week  of  the  puerperium,  as  fever  is  usually  the  first  symptom 
of  the  onset  of  an  infectious  process.     If   the  patient   be  in  charge  of 

ia  trained  nurse,  it  should  he  taken  four  times  daily— at  8  a.  m.,  12  m., 
4  p.  m,,  and  H  p.  nu,  and  recordt'd  upon  a  suital>le  chart.  The  physician 
should  be  immediately  notified  if  it  rises  above  lt)0°.  But  when  the 
nurse  is  ignorant  the  temperature  should  be  taken  by  the  physician  him- 
self, morning  and  evening,  for  the  first  five  days.  This,  of  course,  means 
that  during  that  time  he  must  visit  the  patient  twice  a  tlay,  once  a  clay 
for  the  following  two  or  three  days,  and  afterward  at  less  frequent  inter- 
fvals.  But  w^hen  the  nurse  is  comfietent  a  single  daily  visit  will  suffice, 
I  unless  untoward  syniptcmis  develop,  as  the  physician  can  rely  upon  being 
[notified  promptly  of  any  change.  It  is  alwaya  better,  however,  whenever 
1  possible,  that  the  patient  should  be  seen  witiiin  the  first  twelve  houra 
[following  delivery. 

Urination.~'T\w  patient  should  be  encouraged  to  urinate  within  the 

^  first  six  hours.     When  slie  is  unable  to  do  so,  the  catheter  slmuld  not  be 

employed  until  the  bladder  forms  a  marked  tumor  above  the  sympl^vsis, 

and  not  even  then  until  the  patient  has  atteaupted  to  urinate  in  a  sitting 
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poeition ;  inasmucli  as  many  women  are  imaljle  to  use  a  be<l-pan.  T  congi! 
the  change  in  position  nmeh  less  ilangerous  than  eatheterization,  a&  the 
latter,  no  iimtter  how  carefully  performed,  always?  carries  with  it  s<jmc» 
risk  of  infection  and  of  a  conseqnent  cystitis,  partieularly  as  the  investiga- 
tions of  Alfiherg  have  sliown  lliat  *he  nuriiuU  iinthni  always  Imrliors  colon 
bacilli.  Moreover,  in  not  a  few  eai^^es,  the  jM'ocecluru,  when  once  com- 
menced, nuiwt  be  continued  for  a  number  of  daysj  a  condition  of  atfairs 
whiehj  leaving  out  of  account  the  danger  of  infection,  becoraes  very  oner- 
ous to  the  physician,  unless  he  ha^^  a  competent  nurse  in  charge. 

When,  lunvever,  cathelerization  becomes  nlisolutely  necessary,  the  geni- 
talia having  he(*n  first  exposed  and  bathed  with  a  bichloride  or  1>oric  solu- 
tion, a  fresldy  boiknl  glass  catheter  should  be  introduced  by  carefully  dis- 
infected fingers;  or,  better  still,  it  should  be  grasped  with  a  pitx;e  of  freshly 
boiled  cotton,  so  as  to  prevent  its  conu ug  in  coutact  with  the  fingers  at  all. 
At  the  }>rest'nt  day,  io  catheterizo  a  w<uoan  umler  a  sheet  or  by  tlie  sense 
of  touch  h  not  justifiable.  If  repeated  catheterization  becoraes  necessary, 
5-grain  tablets  of  urotrojun  should  be  adnnnistered  four  times  daily  as  a 
prophylactic  measure  against  cystitis. 

Bowrls, — In  view  of  the  sluggishness  of  the  bowels  in  the  puer|>eriuni, 
a  mild  catlmrtic  should  he  administered  on  the  nujrning  of  the  second 
day,  unless  they  have  previously  been  evacnated  fipontaneously.  For  this 
pur|i08e  I  generally  emjjloy  half  an  ounce  of  l{<Kdielle  salts  in  a  small 
quantity  of  water,  half  a  Ijottle  of  the  effervescent  citrate  of  magnesia,  or, 
if  the  patient  will  consent  to  take  it,  an  ounce  of  castor  oil. 

Aftjer  the  ])reliuiinary  cathailic,  the  bowels  should  bo  moved  once 
daily.  If  a  spontaneous  action  dtx*8  not  occur,  tlie  adnnnistration  of  the 
fluid  extract  of  cascara  at  bedtime,  in  20-  to  fiU-niiniui  (los(*s,  or  1  or  2 
drams  of  the  aromatic  elixir,  according  to  tlie  suscej)tihility  of  the  pa- 
tient, is  indicated.  Sometimes  a  pill  cotitaining  aloin,  tnHadonna,  and 
strychnine,  or  1  to  2  teaspoonfuls  of  comjMmnd  licorice  powder,  |n-ove  more 
satisfactory. 

Care  of  the  Nipples. — Details  concerning  tlie  care  of  the  nip[)les  will 
1k»  given  in  Chapter  XVll,  but  the  physician  should  he  careful  t^j  impress 
npon  the  nur^i^e  the  necessity  of  obsen^ing  aseptic  precautions  in  dealing 
with  them;  and  she  should  t»e  directed  to  report  imuiediately  the  ap|)ear- 
anci'  of  fissures,  as  thein  jyroper  treatment  will  usually  prevent  maniniary 
inflection  and  the  consHipent  danger  of  mastitis. 

Time  for  Qetnntj  Up. — It  is  a  time-honored  custom  to  allow  the  puer- 
peral woman  to  sit  np  on  the  tenth  day.  This  rule,  how*»ver,  should  not 
be  slavishly  fidlowed,  and  every^  patient  should  be  kept  in  bed  until  the 
ftmdns  of  the  uterus  has  disapjx^ared  behind  the  symphysis  pubis.  This 
frequently  occurs  by  the  tenth  day,  occasionally  a  day  or  so  earlier,  but 
very  often  not  until  some  days  later.  Generally  sjieaking,  a  two  weeks' 
TCst  in  bed   is  not  excessive. 

Kiistner  advoi'ated  the  practice  of  allowing  the  patient  U)  get  up  on 
the  third  or  fourth  day,  and  states  that  he  lias  seen  no  ill  consequences 
follow  such  a  procedure.  His  suggestion  was  promulgated  before  the  Ger- 
man Gynecological  Congress  in  1891*,  and  has  found  many  followers,  espe- 
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•  cially  in  Germany.  No  doubt  it  is  foufiible  in  moBt  cases,  but  it  has  yet 
to  be  demonstrated  whether  it  subsLTves  the  host  interests  of  the  patient. 
It  is  interesting  to  note  that  a  similar  su^^^^t^tiun  wm  made  by  Charles 
Wbite  of  Manchester  as  early  as  1773,  and  100  years  latter  by  (loodell  of 
Philadelphia. 

It  is  also  advisable  to  give  Tl^k\  directions  as  to  the  length  of  time 
tlie  patient  should  remain  out  of  bed*  I  have  found  it  a  eouvenient  rule 
to  direct  that  she  should  sit  up  for  one  hour  on  the  iirst  day,  tu^o  hours 
on  the  second,  and  to  inerease  the  time  by  an  hour  each  day  until  she  is 
able  to  be  up  all  the  time.  She  should  be  kept  in  her  nK>ui  until  the 
expiration  of  the  third  week,  and  allowed  to  move  about  on  Ibe  floor 
on  which  she  was  confined  diiriu^'  Uie  fotirth  week.  She  should  not  be 
permitted  to  go  downstairs  imLil  Ibe  ex})i ration  of  this  period,  as  it  is  a 
matter  of  experience  that  the  average  woman  cannot  be  pre\'onted  from 
assuming  the  ordinary  duties  of  her  household  after  she  has  once  gone 
downstairs;  whereas  as  long  as  she  is  kept  on  one  fioor  she  is  usually 
amenable  to  the  direction  of  her  physician. 

Reappearance  of  Mensiriifituiti. — If  for  any  reason  the  woman  docs  not 
guckle  her  child,  the  menstrtud  How  will  probably  return  within  eight  weeks 
after  labor.  On  the  other  hnnd,  it  is  generally  iielicved  thjit  the  flow  ordi- 
narily does  not  appear  as  long  as  thi^  child  is  suckled,  or  at  least  not  until 
it  IB  nearly  a  year  old.  More  earefid  observation,  however,  has  shown 
that  such  a  belief  is  erroneous,  and  that  a  eonsiderfdtle  prnportioii  of 
women  menstruate  during  liKlation,  f>nd  usually  witliout  ill  elTeet  upon  the 
children.  Thus,  Pinard  states  that  frnui  40  to  73  per  cent,  nf  all  liis  pa- 
tients menstruate  within  six  months  after  the  birth  of  the  child,  and  that 
the  function  becomes  reestablished  later  in  multi parous  than  in  primiparoua 
women.  Crcutz  has  arrived  at  somewhat  siniilar  crmchisions,  and  gtates 
that  of  5,494  patients  two-thirds  menstruated  within  tux  months,  and  one- 
sixth  within  the  first  tw^o  months  folluwing  delivery. 

Final  E Tarn  mat  ion, — At  the  end  of  the  third  or  the  beginning  of  the 
fourth  week  the  p!itientnnioiTldTie~subjeIS^ 

and  the  condition  of  the  jierineum.  uferus,  and  appcndnges  carefully  in- 
vestigateil.  Not  infre<|uently  the  uterus  wiJl_lH^foumLdiiiplaacd,  when  the 
introduction  of  a  pro|K^rly  fitting  pessary  may  leaji  to  a  prompt  cure; 
whereaa  if  the  treatment  be  deferred  until  symptoms  appear,  the  condition 
may  not  be  rcHeved  so  readily.  In  other  cases  various  a^uor nullities  luay 
be  noted,  which  should  be  treated  lie  fore  the  patient  is  discharL^ed,  and 
occasionally  it  may  tie  neeessar}'  to  warn  her  or  her  husband  that  opera- 
tive procedures  will  be  re<piired  in  the  future.  If  ever\ihing  is  perft^etly 
normal,  it  is  a  great  comfort  to  the  patieut  to  be  assured  of  tlie  fact; 
whereas  if  any  abnormality  is  noted  sind  the  attention  of  some  ri^ponsible 
member  of  the  family  be  directed  to  it,  the  physician  may  save  himself 
from  censure  if  a  subsequent  examination  be  made  Ijy  someone  else. 
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CHAPTEH    XVII 


THE  NEWLY  BORN   CHILD 


In  this  chapter  will  W  cntiFiilcred  only  thorn  ennditinns  which  arc  of 
direct  practital  intereet  to  the  <ilisteirician,  who  is  rcferrt^l  to  the  stani^rd 
works  upnu  pa^dhitrics  for  information  concerning  the  general  physiology 
and  path*jlogy  of  tlie  infant. 

Nonnally  the  nmvly  born  cliihl  begins  to  ery  ahnost  inniicdiately  aft<.T 
its  exit  from  the  vulva.  This  act  indicates  the  ei^tahlishment  of  respira- 
tion, \Yliich  is  acconifjanicd  by  important  modifications  in  the  circulatory 

Circulatory  Changes. — As  i404m  as  the  lun|^  tjogin  to  function,  the 
blood  which  h  broti^bi  l>y  the  inferior  vena  cava  to  the  ri;^ht  auricle  no 
longer  pass*^  through  the  foramen  ovale,  Imt  makes  its  way  directly  iuto 
the  right  ventricle^  whence  it  is  carried  to  the  lungB  by  means  of  the 
pulmonary  arteries.  (Coincident  with  the  estaldishment  of  the  pulmonary 
circulation,  there  ensues  a  marked  inereiu^e  in  the  pressure  in  the  left 
auricle.  This  in  turn  brings  about  the  closure  of  the  valve  of  the  fora- 
men ovale,  which  after  a  few^  months  fuses  with  the  periphery  of  the 
ojiening.  At  the  surne  time  tlie  blood  ceases  to  flow  through  the  ductus 
Botalli  into  the  aorta,  and  the  canal  itself  gradually  l>econu's  ohliterated. 
According  to  Strassujann,  the  primary  cause  for  this  change  is  to  be  found 
in  the  fact  that  the  ductus  traverBcs  tie  w^all  of  the  aorta  in  an  oblique 
direclion.  so  tliat,  as  soon  as  the  ]»ressure  in  the  aortic  arch  is  increased^ 
it«  wall  acts  as  a  valve  and  occludes  tlie  distal  end. 

The  circulatron  through  the  unilnlieaJ  arteries  ceases  a  few  minutes 
after  birth,  pulsation  disappearing  first  at  the  maternal  end  of  the  cord. 
This  is  hrouglit  alKuit  l>y  the  contraction  of  the  thick  muscular  walls, 
whieli  practically  nld iterate  the  lununa  of  the  arteries.  It  is  usually  stated 
tlmt  after  the  estalilislnucnt  of  the  pulmonary  circulation  tlie  general 
arterial  pressure  is  diminished  to  such  an  extent  that  it  is  insuflicient 
to  force,  the  blood  through  them.  The  investigations  of  Ahlfeld  have 
shown  that  this  is  not  the  case,  and  would  rather  indicate  that  the  con- 
tractifiu  of  the  arteries  is  brought  about  l»y  the  stimrdation  resulting  from 
the  cooling  of  the  cord  immediately  after  birtlh  That  tliis  explanation 
is  correct  is  demonstrated  l>y  the  fact  tlmt  the  circulation  can  be  rcestab- 
lishwl  by  imiuersing  the  rfiild  in  a  warm  bath. 

This  point  is  of  practical  importiinee  in  view  of  the  fact  tlmt  occasion- 
ally, when  the  cord  has  not  been  li gated  sufficiently  tightly,  secondary 
lijpmorrhage  occurs  from  its  fcetal  end  after  the  child  has  been  placed  in 
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a  wann  bed^  To  i^fuanl  utfainst  kucH  an  nt^ciirrenee  the  cord  should  be 
reiii8f>eeted  lief  ore  the  physician  Icavt?^  the  house. 

The  ehihl  passes  urine  almost  iiii mediately  after  l>irth,  and  froqiiently 
while  in  the  aet  of  Ijeing  horn.  In  a  ennBi(leral>le  niiinher  of  cases  a  cer- 
tain amount  of  meconium  is  ali^o  diBebargcd,  As  a  itkuU  of  the  cooling 
of  the  Fiirface  of  the  child  on  coming  into  the  worhl,  its  temperature  he- 
comes  reduced  by  a  few  degrees,  whicli,  hoi\ever,  are  promptly  rcpiined 
after  it  has  been  bathed  and  iilaced  in  a  warm  bed.  For  the  first  few  days 
of  life  the  teni[ieratyre  is  in  very  iinstnlde  e(piilihriuni,  and  a  very  alight 
cause  njay  give  rise  to  a  considerable  elevation. 

Care  of  the  Umbilical  Cord.— As  has  already  been  said,  tlie  uml)ilical 
cord  i^hould  not  be  li gated  until  it  has  ceased  to  pulsat**,  unless  there  is 
some  urgent  reason  to  the  contrary.  Two  ligiitores  of  sterilij^id  bobbin 
shoidd  l>e  placed  about  it  and  lightly  tied,  one  about  2  centimeters  from 
the  surface  of  the  abdomen,  and  the  other  about  tbe  eame  distal  nee  beyond 
the  firsts  the  cord  being  then  cut  between  them  with  a  pair  of  sterile 
scissors. 

Owing  to  the  ah&ence  of  circulation,  what  is  left  of  the  cord  nndcrgoea 
mummification,  and  gradually  a  line  of  demarcation  appears  just  beyond 
the  skin  surface  of  thi.'  abdomen,  until  in  a  few  days  the  stum)i  sloughs  off, 
leaving  behind  a  small^  granulating  wound,  which,  after  healing,  fonus 
the  umbilicus. 

This  separation  usually  takes  place  within  the  first  week  after  birth, 
but  it  is  not  unusual  for  it  to  require  a  longer  time,  and  occasionally 
several  weeks  may  elapse  before  it  CH^enrs.  In  the  very  rare  instances  in 
which  the  stump  is  stfll  adherent  at  the  end  of  tbe  puerperium,  it  may 
become  necessary  to  clip  it  off  with  a  pair  of  scissors. 

Formerly  the  care  of  the  cord  was  considered  a  very  trivial  matter, 
and  the  midwife,  as  a  rule,  would  wrap  it  in  a  piece  of  greased  or  singed 
linen,  after  which  little  or  no  attention  was  jiaid  to  it.  This  practice, 
however,  and  tlie  total  neglect  of  aseptic  precautions  fretpiently  resulted 
in  an  infection  wliieh  was  transmitted  through  the  umbilical  vessels,  so 
that  in  times  past  large  numbers  of  children  perished  from  so-caUed  '^puer- 
pcral  fever,"  as  well  as  from  tetanus  neonatorum.  Even  now,  when  the 
necessity  for  proper  treatment  is  generally  recognized,  umbilical  infections 
are  not  unknow^n. 

Attention  was  redirected  to  such  conditions  by  Eriiss  in  1891,  who 
stated  that  a  great  part  of  the  risf^  in  temjierature  occurring  in  young 
infants  is  due  to  umhilical  infections,  Keller,  after  studying  tbe  vital  sta- 
tistics of  Berlin  for  the  years  19m  and  1}K>5,  concludes  that  at  least  20 
per  cent,  of  all  deaths  during  tbe  first  weeks  of  life  are  due  to  this  cause. 

ITsually  thepe  umbilical  infections  indicate  gross!  lack  of  care,  but  occa- 
sionally they  occur  in  spite  of  every  precaution.  Thus,  within  one  week 
four  babies  in  my  service  died  from  genera!  streptococcus  peritonitis,  which 
could  be  traced  to  an  infectious  process  in  the  umbilical  vessels.  This  epi- 
demic occurTed  at  a  time  %v!ien  especial  pains  were  being  taken  with  the 
care  of  the  cord,  and  wlu'n  not  a  single  case  of  puerperal  infection  had 
been  in  the  ward  for  weeks,  so  that  the  only  cause  which  could  he  discor- 
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cred  f*>r  it  was  an  infected  finger  in  the  inotlipr  of  one  of  the  children.  As 
i\w  iinihilical  etump  in  these  cases  presented  no  ontward  pign  of  infection, 
the  conditions  wonhl  have  opcaped  dettx'tion  had  the  ehihiren  not  been  sub- 
jected to  autopBV*  Accordingly,  it  may  he  statt'd  aB  a  general  rule  tliat, 
whenever  cliildren  die  without  any  apjireeiahle  cause  within  two  weeks  after 
birth,  Bticli  an  infection  should  he  &iis])ccted,  and  the  examination  of  the 
intra-abdominal  portion  of  the  unibilieal  vessels  will  ustially  show  that  thej 
are  filled  with  purulent  thrombi,  in  which  pyogenic  micro-organisms  can 
be  demom^t rated,  and  which  have  given  rise  either  to  a  general  infection 
or  a  peritonitis.  In  view,  therefore,  of  the  not  inconsiderable  danger  of 
infection  from  this  source,  strict  aseptic  precautions  shonld  be  observed  in 
earing  for  the  cord.  The  reader  is  refrrred  to  Floss's  work  for  interesting 
details  concerning  its  treatment  in  various  countries  and  by  aboriginal 
peoples. 

After  making  the  mother  comfortalde,  the  nurse  should  devote  her 
attention  to  the  child.  After  being  anointed  with  vaseline  or  olive  nil,  it 
ebould  be  thoroiighly  washed  with  Cfistile  soap  and  water,  as  experience  has 
shown  that  the  vernix  caseosa  is  much  more  readily  removed  when  some 
oleaginous  substance  is  first  emjiloved.  Or,  it  may  be  removed  by  nieaois 
of  ecjtton  pledgets  soaked  in  alholine,  and  the  hatli  disjiensed  wnth.  After 
the  bath,  tht'  stump  of  the  cord  should  he  thickly  sfirinkb-d  witli  powdcTe<l 
boric  acid  and  covered  with  a  pad  of  sterile  absorbent  cotton,  which  should 
hv  held  in  place  by  narrow  adhesive  strips.  If  the  child  is  doing  welb  this 
dressing  need  not  be  changed  for  some  days  unless  it  becomes  moist  or 
soiled.  On  removing  it,  the  cord  will  usually  l>e  found  to  have  become 
completely  separated,  otherwise  a  similar  dressing  should  be  reapplied. 
I  have  obtained  very  satisfactory  results  with  this  method  of  treatment, 
although  jn  some  cases  it  ajipears  to  prolong  unduly  the  separation  of  the 
cord.  Since  It'OG,  I  have  employed  tho  alcohol  dressings  recommended  by 
Budlx^rg.  For  this  purpose  the  umbilical  stump  is  wrapped  in  a  small 
piece  of  sterile  gauze  soaked  in  Dfi  per  cent,  alcohol,  after  the  excess  has 
been  allowed  to  drain  oil,  Sucli  dressings  must  be  changed  at  least  once  a 
day. 

After  the  cord  bos  sloughed  otf,  the  granulating  umbilicus  should  hv 
covered  by  a  sterile  dressing,  and  the  child  should  not  receive  a  full  bath 
until  it  has  completely  healed.  During  this  period  it  should  be  ImthtHl  in 
the  lap  of  the  nurse,  care  being  taken  not  to  contamimite  the  umbilical 
dressings, 

Dr.  W.  M.  Dahney,  w^hile  an  assistant  in  my  service,  performed  a  se- 
ries of  experiments  in  the  hope  of  determining  tlie  best  method  of  dealing 
with  the  cord.  He  treated  several  series  of  cases,  respectively,  with  the 
following  dressings:  boric  acid,  salicylic  acid,  a  mixture  of  salicylic  acid 
and  starclu  and  a  wrai»ping  of  silver  fnil.  So  far  as  he  could  see,  it  made 
no  difference  which  method  was  employed,  provided  the  dressings  were 
sterile.  In  still  another  series  of  cases  be  a|>plied  an  occlusive  dri'ssing  of 
liquid  celloidin  and  absorbent  cotton,  but  found  that  under  such  circum- 
stances the  cord  was  kept  unduly  moist,  and  separation  was  perceptibly 
delayed. 
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This  qiifstion  baB  given  riee  to  a  great  deal  of  disoussion.  Dickin^rna 
in  It^yy  read  a  paper  entitled.  Is  the  Sloughing  Process  at  the  I'hild's 
Navel  Consistent  with  Asepsis  in  Child-hed  ?  and  an&wered  the  question 
in  the*  negative.  As  the  result  of  his  ohservations,  he  reco  mm  ended  that 
the  cord  ho  completely  excised  where  tt  joints  tlie  ahdomen,  its  vesst4s 
ligated.  and  the  wound  closed  by  sutures.  Possibly  this  may  prove  to  be 
the  ideal  method  of  treatment  in  liospital  practice,  but  it  is  a  fjuestion 
whether  it  is  advisable  in  private  j)raetiee,  as  it  is  probable  that,  should 
the  child  die  within  a  few  wwks  after  such  a  proredun\  the  physician 
would  be  severely  criticized  Ijy  nieuibers  of  the  family  who  Iiave  bwonie 
accustomed  to  the  time-honon^d  treatment. 

Martin  recommended  that  the  cord  be  ligated  close  to  the  abdomen  and 
cut  through  with  a  pair  of  red-hot  scissors.  Porak  and  others  sidvoeate 
compression  of  the  eord  by  powerful  forceps,  a&  in  angiotripsy.  But  to 
my  mind  these  procedures  olTer  no  advantages  over  tlK>so  aln?ady  in  use; 
the  important  point  in  the  treatment  being  not  so  much  the  method  era- 
ployed  as  the  avoidance  of  infection  by  the  most  rigid  adherence  to  the 
principles  of  asepsis. 

Care  of  the  Eyes^^ — In  view  of  the  frequency  with  which  the  eyes  of 
the  newly  bom  child  become  infected  when  passing  through  tlie  birth 
canal  of  women  suffering  from  gononlura,  Crede  introduced  the  practice 
of  instilling  into  each  eye  inimcdiately  after  birth  one  drop  of  a  1-pcr-cent. 
solution  of  nitrate  of  silver,  whicb  was  afterward  wa^^he^l  out  with  salt 
solution.  This  procedure  has  led  to  a  marked  decrease  in  the  frequency 
of  gonorrbaul  ophthalmia  and  the  cases  o{  lilindness  resulting  from  it, 
and  should  be  followed  as  a  matter  of  ^outinl^  Kven  in  my  private  work 
1  habitually  enq>biy  Ort^de's  method,  as  tlu^  development  of  ophtbalnuu  in 
several  babies  treated  with  boric  acid  solution  taught  me  that  gonorrhcca 
may  lie  present  where  least  expectetb 

The  prophylaetic  value  of  silver  nitrate  was  strikingly  demonstrated 
by  Haab,  whose  st^itistics  showed  that  its  employment  in  hospital  ]>nieti€e 
reduced  the  frequency  of  ophthalmia  neonatorum  from  9  to  1  per  cent., 
while  the  statistics  from  many  hos[ntals  show  an  incidence  of  only  1/5 
to  1/10  of  1  per  cent.  If,  however,  the  dismse  should  appear  in  spite  of 
the  precautions  taken,  it  sliould  be  promptly  and  vigorously  treated], 
inasmuch  as  \\\wn  neglected  it  ahuost  invariably  leads  to  clouding  of  the 
eorneji  and  often  to  complete  blinduess.  Cohn  est i matted  in  lH7f>  that  HO 
per  cent,  of  the  patii^nts  in  the  blind  asylums  of  Oermany,  Austria,  Hol- 
land, and  Switzrrlaud  owi'd  their  troubb'  to  ofilitbalmia  neonatonnn, 
while  twenty  years  lattT  these  figures  luul  [>ecome  reduced  to  1!)  per  eent. 
Dr.  J.  J.  Carroll,  of  this  city,  stated  that  30  jter  cent,  of  tlie  inmates  of  the 
Mar^'land  School  for  the  Blind  in  lf>(H)  traced  tljeir  blindness  to  the  same 
cause,  and  that  its  incidence  had  increased  rather  than  decreased  during 
the  previous  twenty  years.  This  means  that  tlie  average  practitioner  and 
midwife  have  failed  to  appreciate  the  prophylactic  value  of  Crede's  methtKl, 
and  makes  pertinent  the  inquiry  as  to  the  advisability  of  legislating  with 
a  view  to  making  the  uso  of  silver  nitrate  compulsory  in  all  cases. 

In  very  rare  instances  the  process  may  be  thoroughly  deveIoj)ed  at  the 
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time  of  birth- — ^the  8o-€alled  intrautenne  ophthalmia.  In  such  cases  the 
infection  developed  while  the  child  was  still  in  utero,  and  Stephenson  states 
that  it  may  even  occur  witlmut  ]>remature  ru])tur«'  of  tlie  loembranef?, 
having  Ini-n  uoUt]  in  eliildren  hum  in  a  ''caul/' 

Zweifel  in  1900  advocated  ^ultstituting  a  l-per-eent.  solution  of  silver 
acetate  for  tlie  nitrate,  and  rejJoHs  tliat,  in  a  series  of  5^222  children  so 
treated,  ophtliahuia  was  observed  in  only  0.23  of  1  per  cent,,  and  that  not 
a  single  case  ended  in  blindness.  The  employment  of  j)rotargnl,  argyroh 
80j)holj  and  various  otlier  jjreparations  of  gHvcr  has  been  suggested,  but 
experience  has  shown  that  they  give  no  hetter,  if  as  good,  results  as  silver 
nitrate. 

Stools  and  Urine. — For  the  first  few  days  after  birth  the  intestinal  con- 
tents are  represented  by  a  brownish  or  lirownisli-grren,  soft  material — llie 
meconiunL  It  is  made  up  of  cast-oif  cpitheHal  cells  from  various  portions 
of  the  inti^tinal  tract,  a  few  e]>idermal  cells  and  lanugo  hairs  which  have 
bet^n  swiiHowed  witfi  the  amniotic  fluid.  Its  jjcculiar  cnlor  is  due  to  the 
presence  of  l*iU'  pigments.  During  pregnancy  and  for  a  few  hours  after 
birth  the  intestinal  contents  are  sterile,  hut  ]>acteria  soon  gain  access  to 
them  and  are  afterward  present  througliout  life. 

After  the  third  or  fourth  day,  with  the  establishment  of  the  mammary 
secretion,  the  mceoniunj  disap]>ears,  and  its  place  is  taken  by  fjeces,  which 
are  light  yellow  in  color,  homogenetius  in  consistence,  and  possess  a  char- 
acteristic odor.  For  the  first  few  days  the  stools  are  not  formed,  but 
after  a  short  time  tliey  take  on  the  characteristic  cylindrical  sliape.  The 
bowels,  as  a  rule,  move  twice  daily,  but  a  siugle  large  dejection  is  suffi- 
cient. 

The  physician  should  make  it  a  rule  to  inspect  the  stools  at  each  visits 
and  instruct  the  nurse  to  save  a  napkin  in  anticipation  of  his  arrival,  as 
in  this  way  important  information  may  ho  gained  concerning  the  digestion 
of  the  eliiid. 

The  child  usually  urinates  almost  immediately  after  birth,  and  con- 
tinues to  do  so  at  frequent  intervals  for  the  first  few  months  of  its  life. 
The  physician  should  impress  upon  mother  and  nurse  the  necessity  of 
attem])ting  to  train  the  child  to  regular  habits  as  to  urination  and  defal- 
cation, and  it  is  surprising  how  so<m  tlu^se  may  he  formed  if  proper  care 
is  taken.  For  this  pnr|>ose  the  napkins  should  be  changed  l>efore  each 
feeding,  and  after  the  first  few  weeks  the  child  should  be  held  over  a 
small  eluimbrr  at  tliese  tinu'S,  It  should  also  be  encouraged  to  defjpcate 
at  regular  intervals.  To  aceom[dish  tliis,  it  should  be  laid  u|ron  the  bed 
at  the  same  hour  each  day  with  a  napkin  under  its  buttocks,  and  its  ab- 
domen should  be  stroked  along  the  course  of  the  colon. 

Icterus. — Not  infra|uently  on  the  third  or  fourth  day  after  birth,  the 
skin  and  conjunctiva?  of  the  child  take  on  a  yelh>wish  hue,  which  may 
YVLfj  from  a  liardly  visible  discoloration  to  an  intense  jaundice*  Kehrer 
concluded  that  letiTus  ocenrred  in  75  per  cent,  of  all  children,  and,  al- 
though this  estimate?  is  probably  too  high,  there  is  no  doubt  that  it  is 
very  common.  Acconling  to  llofmeicr^  the  condition  is  lia?matogenous  in 
origin,  and  is  due  to  the  breaking  dow^n  of  large  numbers  of  red  corpuscles 
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birth.     Ordinarily  it  pwscsses   no   clinical   significance,    and 
off  in  a  few  days  without  treat iiient. 

Initial  loss  of  Wei^ht.^ — Owiii^^  to  tlit*  f^ict  (hat  thr  child  reeeivus  little 
or  no  nutriinent,  and  at  tlie  t^aine  tiinr  oasts  ofF  ronsidtraljlt^^  (jnanlilirs  of 
urine,  fiti:i^s,  and  sweat,  it  pro^^ri'ssivtdy  lu^es  weight  for  tlie  first  tliree  or 
four  days  of  its  life,  the  total  \m&  usually  at^^regatintr  250  grams  (8 
ouneots).  If  the  child  h  nourished  pro|jLTly,  thit^  in  usually  rr«^aiued  hy 
the  end  of  the  tenth  day*  after  whiih  the  w^eight  sliould  incivast*  stt^adily 
at  the  rate  of  aliout  3o  grams  (G  dninis)  a  day  for  the  first  few  months, 
go  that  it  l^eeo^le8  douhle<l  by  the  tiuui  tlu^  child  is  five  months  of  age. 

The  initial  loss  is  usually  much  greater  wlien  the  child  is  excessively 
large,  as  well  as  in  premature  infants  and  those  who  reeeive  an  insutlicient 
supply  of  fixKl. 

Anatomy  of  the  Breasts  and  Lactation^ — Each  lireast  m  made  up  of 
from  15  tn  "^A  I<it»et*,  wfiieh  are  arranged  more  or  les,s  radially,  and  se|jarat<'ii 
from  one  another  by  a 
varying  amount  of 
fat.  to  which  the  size 
and  shape  of  the  or- 
gan 18  in  great  part 
due.  Each  lobe  con- 
sists of  several  loh- 
ulee,  whieh  in  turn 
are  made  up  of  large 
nundiers  of  acini. 
These  last  are  com- 
posed of  a  single  layer 
of  epithelium,  be- 
neath wbich  ii?  a  small 
amount  of  eonneetive  tissue  riehly  supplied  with  capillaries.  Every  lobule 
is  provided  with  a  small  duct,  which,  meeting  others,  unitt«  to  form  a 
single  larger  canal  for  eaeli  lobe.  The^e  so-called  ItirtJfcrous  duets  make 
their  way  to  the  nipple  and  open  separately  upon  its  surface,  where  they 
may  be  distingui^iJied  as  minute  isolated  orifices. 

The  acini  reprt*sent  the  functioning  portion  of  the  breasts,  and  it  is 
from  their  epithelium  that  the  various  constituents  of  the  milk  are  formed. 
This  fact  was  first  demonstrated  by  Ileiilf'nbaiTh 

We  have  already  referred  to  the  cbnuges  oeeurring  in  the  Itreasts  during 
pregnancy,  and  their  condition  remains  nuKdi  the  satiie  for  the  first  two 
days  after  labor.  At  this  time  they  do  not  contain  milk,  but  a  small 
amount  of  colo.sfnim  eun  be  expressed  from  the  nipples.  This  is  a  thin, 
yellowish  fluid,  which  owes  its  eokir  to  the  presence  of  a  pigment  which 
is  soluble  in  ether  arid,  according  to  Kiihne,  is  analogous  to  the  coloring 
matter  contained  in  the  cells  of  the  corpus  luteum. 

Wlien  exandned  under  tlie  microscope,  colostrum  is  seen  to  consist  of 
a  fluid  in  which  are  suspended  numerous  roimd  bodies.  0.001  to  0.025 
millimeter  in  dianu'ter — tlie  soealled  tolostrtim  rorjULsrh's — which  repre- 
sent cast-off  epithelial  cells  which  have  undergone  fatty  degeneration.    The 
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fluid  poTtkm  h  a  tranBU*1ate  which  consists  in  great  part  of  scrum  albu* 
min  and   coagulates  on    heating.     It   is  generally   stated   that  colostrnin' 
contains  more  fat,  sngar,  and  salts,  hwt  less  jiroteid  material,  than  nor- 
mal milk.     It  pos8eSi^c8  hut  slightly  nutritive  properties,  and  is  generallyJ 
believed  to  act  as  a  mild  cathartic,  thus  aiding  in  ridding  tlie  bowels  of 
the  meconium. 

Milk. — On  the  third  or  fourth  day  after  labor  and  occasionally  on  the 
eecond,  the  breasts  suddenly  bi^'ome  larger,  firmer,  aod  more  painful. 
This  indicates  the  estahlishment  of  the  lacteal  secretion,  and  on  pressur 
a  small  aniount  of  bluish-white  fluid — the  milk — will  exude  from  Uie  nip*1 
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pies.  Coincident  with  tht^e  change&,  the  patient  experiences  more  or  less 
lassitude,  and  may  sulfer  from  headache.  At  the  same  time  she  has  throb- 
bing pains  in  the  breasts,  which  may  extend  into  the  axillse,  and  the  puis 
becomes  slightly  accelerated.  There  is  rarely  any  elevation  of  ttiripera- 
ture.  It  was  fonnerly  believed  that  the  establishment  of  the  milk  flow 
was  asi^ociated  with  marked  constitutional  diBturbances,  which  were  re* 
garded  as  manifestations  of  the  so-called  milk  fever.  As  has  already  beemj 
said,  a  rise  in  temperature  from  this  causse  is  very  exceptional,  aorl  usnallj 
is  indicative  of  infection, 

Mother^s  milk  is  usually  bluish-white  in  color,  though  it  Bfjmetimes 
has  a  yellowish  tinge.  It  is  slightly  alkaline  in  reaction,  and  has  a  specific 
gravity  of  from  1.028  to  1,034.  Under  the  microscope  it  a]>pears  as 
clear  fluid  in  which  are  suspended  large  nundiers  of  small  round  bodiesjl 
O.OOS  millimetiT  in  dtanu^ter — the  so-calle<l  milk  corjni^cles,  Tbe^  con- 
sist of  minute  drops  of  fat  surrounded  by  a  membrane.  Chemical  ex- 
amination shows  that  they  are  made  up  of  the  triglycerides  of  olein*  pal- 
matin,  and  stearin.  The  fluid  portion  of  the  milk  is  a  transudate,  and 
consists  of  protein  material,  milk  sugar,  salts,  and  water.  Milk,  tlierefore, 
represents  an  enmlsion  of  flne  fat  droplets  in  a  fluid  medium. 

The  protein  material  in  milk  serum  consists  of  casein  or  rasrinogeE 
which  is  a  direct  metal>olic  product  of  the  mammar}"  epithehuui,   and^ 
differs  from  sertun  albumin  in  that  it  does  not  coagulate  on  heating.    The 
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fat  and  lactoFo,  or  milk  s^jgar,  are  aho  products  of  tlie  epithelial  cells. 
-The  milk  seniin  contaioH  a  cansideralile  unjount  of  mineral  matter,  which, 
according  to  the  investigations  of  liotch,  conRiste  principally  of  calcium 
phosphate,  28.87  per  cent.,  potassium  carhonate,  23.47  per  cent.,  Bodium 
chloride,  21.77  per  cent,  potassium  chloride,  12.05  per  cent.,  potassiuni 
sulphat<?,  8.33  per  cent.,  magni^ium  carbonate,  3.97  per  cent.,  and  minute 
quantities  of  several  other  salts. 

The  average  composition  of  milk  is  as  follows:  Proteids,  1  to  3  per 
cent, ;  fats,  3  to  4  per  cent. ;  Biigar,  6  to  7  per  cent. ;  salts,  0.1  to  0.2  per 
cent.,  the  rest  l)eing  waten  Milk  also  contains  a  not  ineonsidernljle  iiuinlser 
of  bacteria-^  which,  according  to  the  rcsearchee  of  Kostlin^  are  derived 
from  the  txTminal  ends  of  the  lactiferous  duets  and  the  surface  of  the 
nipples:  it  is  quet^t  ion  able  whether  they  arc  present  in  the  deeper  portions 
of  the  breast. 

Nutritious  mothers  milk  varies  markedly  in  its  composition,  not  only 
in  ilifTereut  individuals,  but  also  in  the  same  individual  at  various  times. 
It  is  not  unusual  to  find  that  tiie  tnilk  of  one  woman,  which  agrws  |)er- 
fectly  with  her  own  child,  will  prove  indigestilile  when  ii;nen  to  the  healthy 
child  nf  anotfier  woman.  The  variation  in  the  composition  of  tiie  milk 
of  the  i>ame  woman  at  dilfcTcnt  times  is  dependent  upon  various  factors, 
principally  the  diet,  the  amount  of  exercise,  and  the  mental  condition. 
The  quantity  of  milk  varies  to  a  large  extent  with  the  amount  of  fluid 
ingested  by  the  patient,  and  a  diet  rich  in  cow*s  milk  conduci^s  to  increased 
mammary  activity. 

There  are  large  numbers  of  preparations  in  the  market  which  are 
known  as  galaciagogues,  and  are  vaunted  as  increasing  the  amount  of  milk; 
but  whatever  virtue  they  may  possess  is  due  in  great  pari  to  the  quantity 
of  fluid  taken  with  them.  Exercise  in  the  open  air  also  increases  the  milk 
flow,  and  it  is  frequently  observed  that  a  woman  who  has  but  a  small  quan- 
tity, so  long  as  she  is  confined  to  her  room,  will  secrete  an  abundant  sup- 
ply as  soon  n^  she  begins  to  take  outdoor  exercise. 

The  fpmlity  of  tlie  milk  is  likewise  dependent  in  great  part  upon  the 
food  and  the  amount  of  exercise  taken  by  the  mother.  It  is  a  matter  of 
experience  that  a  diet  rich  in  proteids  increases  the  ratio  of  the  fats,  while 
excessive  exercise  diminishes  the  amount  of  protein  nuitcriah  Marked  al- 
terations in  the  quality  and  quantity  of  the  milk  not  infrefpiently  result 
from  nervous  and  mental  influenccB,  and  it  is  not  unusual  for  some  [inv 
found  emotion  to  lead  to  almost  complete  suppression  of  the  lacteal  secre- 
tion, or  to  so  change  its  quality  as  to  render  it  unfit  for  the  use  of  the 
infant  Certain  drugs  also  exert  a  marked  inftuence  upon  the  milk  flow, 
and  it  is  well  known  t!mt  the  use  of  belladonna  or  atropine  markedly  dim- 
inishes it.  Many  substances  ingested  by  the  mother  may  lie  transmittcil 
through  the  milk,  and  thus  exert  their  physiological  influence  upon  the 
child.  This  is  particularly  true  of  the  various  cathartics  and  alcoholic 
liquors. 

It  is  generally  believed  that  the  occurrence  of  menstruation,  or  the 
omfiet  of  another  pregnancy  during  lactation,  exerts  a  very  deleterious 
effect  upon  the  quality  of  the  milk,  in  some  cases  rendering  it  necessary 
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to  wean  the  child,  Wlien  it  is  remomln'red  how  large  a  proportion  of 
wuioeri  mciistniaic  while  suckling,  aud  how  nftt-a  tlio  first  indication  of 
the  occurrence  of  pregnancy  in  a  nursing  motlier  consists  in  the  percep- 
tion of  fti'tal  movements,  it  is  apparent  that  the  deleterious  effect  of  such 
occnirniict^  is  greatly  ovcTesti mated. 

Nursing. — The  ideal  fond  for  the  newly  born  child  is  the  milk  of  its 
mother,  and,  unless  lactation  he  contra  indicated  by  some  physical  defect, 
it  is  the  phyt^ician's  duty  to  in&ist  that  every  woman  should  at  least  at- 
tempt to  Fuekh^  her  child.  In  mauy  inBtanee^s  wliere  the  supply  of  milk 
at  iin«t  ap[n\M*s  iusullicient.  it  becomes  iucrea^cnl  in  amount  if  suckling 
he  iiersii^tcd  in.  The  act  itself  also  exerts  a  beneficial  inlluenee  upon 
the  involution  of  the  uterus,  as  it  is  well  known  that  the  repeated  irritit- 
tion  of  the  nipples  resaltii  in  reflex  stimuhitit>n  of  the  ntcrus,  and  Temesvary 
has  provc<l  l»y  actual  measurement  tliat  it  becomes  smaller  mueli  mon?  ra|*- 
idly  in  nursing  women.  This  fact  should  be  urged  ufion  women  who  are 
nnwilhng  to  nurse  their  children,  and  it  frequently  happens  that,  although 
tliey  may  have  commenced  it  from  Bel  fish  motives,  they  will  continue  it 
a6  long  OS  h  neeeJ^si^r}^ 

Unless  it  be  otherwise  arranged,  the  physician  who  conducts  the  lal>or 
should  hold  himself  responsible  for  tlie  well-being  of  the  child  during  the 
first  few^  weeks  of  its  life*  and  sboubl  not  limit  his  attentions  to  the  mother. 
He  should  aecordingly  give  minute  directions  as  to  the  way  in  wdiich  it 
should  be  fed^  and  see  tbat  they  are  accurately  carried  out 

Frequency  of  Fecding^^A^  the  nutritive  properties  of  colostrum  are 
very  limite^l,  the  child  should  l)e  pot  to  the  breast  only  three  times  a  da; 
until  tlie  milk  flow  becomea  established,  hut  after  that  time  it  should 
be  fed  at  frequent  and  rt^gulai  intervals.  Definite  hours  sliould  be  set  for 
each  fef*<ling,  and^  if  necessary,  the  child  should  be  awakened  from  a  sound 
sleep  at  stated  times  to  take  its  nourishiueut,  for  only  by  this  means  can 
its  habits  be  made  regular.  I  do  not  consider  that  a  nurse  haij  fulfilled 
her  whole  duty  unless  she  leaves  the  jmtient  iivitli  a  child  f»roperly  trained 
in  tbe  roatUT  of  talking  its  fotxl. 

A  definit^J  hour  should  be  arranged  for  the  child's  bath,  whicli  should 
bo  taken  as  a  starting-point  in  arranging  the  sc*bedulo  for  feeding.  Ordi- 
narily the  most  convenient  time  is  iR^twi'en  i*  iuid  10  a.  m.  If  the  former 
hour  be  cIkj^cu,  the  first  feeding  sliould  be  at  7  a,  lu.,  and  the  next  iui- 
luediately  after  the  bath;  while  if  tlie  latter  be  chosen  the  child  should 
be  fed  at  6  and  8  a,  m.,  and  again  shortly  after  ten.  After  the  feeding 
immediately  follownng  the  bath  tlie  baby  should  be  allowed  to  sleep  as 
long  as  it  will*  which  will  usually  be  about  three  hours,  after  wliich  it 
should  be  given  nourislmient  at  intervals  of  two  hours  imtil  bedtime.  By 
this  arrangement  it  will  receive  eig!it  or  nine  feedings  during  the  twenty- 
four  hours.  The  last  sliould  be  timed  for  the  usual  Ijcdtime  of  the  parents, 
and  only  one  feeding  shoidd  be  given  during  the  night — tbat  is,  betwecai  11 
p.  m.  and  0  or  7  a.  m. — and  frequently  the  child  can  be  trained  to  sleep  the 
entire  night  without  awakening.  This,  however,  can  only  be  accomplished 
by  feeding  it  at  regular  intervals  during  the  day^  so  as  to  insure  that  it 
receives  the  projier  amount  of  nutriment  in  the  twenty-four  hours. 
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CARE    OF    THE    BREASTS 

Just  before  c^arh  fet^diii^^  the  napkin  should  l>e  elmnp"erl  and  t\w  cliilil 
encouraged  to  urinate,  but  ai^  j^onn  m  it  is  taken  from  the  brea4  it  should 
be  placed  in  bed  aod  not  disturbed.  It  should  not  lie  allowed  to  sb)ep 
at  its  mother's  breat^t,  nor  should  it  be  rocked  or  fondled  after  feeding. 
If  these  regulations  be  persisted  in,  the  ebild  will  usually  go  to  sleep 
within  a  few  minutes  after  l^ein^  put  to  bed,  and  if  it  wakes  brfore  the 
next  finding  is  due  it  will  remain  quiet.  The  importance  of  following 
these  directions  cannot  be  overestiumted,  for  it  is  only  by  rigid  adherence 
to  such  details  tliat  the  child  can  he  given  re^rubir  babita,  and  its  care  pro- 
vented  from  iK^coining  a  strain  upon  all  ci>neenicd. 

After  the  fourth  or  fifth  week,  one  of  the  hrt^ast  f«?eding»  shovdd  he  re- 
placed by  a  bottle,  no  matter  how  much  milk  the  mother  nuiy  have.  By 
so  doing  the  t+^dium  of  nursing  is  greatly  reduced,  and  many  a  wtnuan  id 
willing  to  suckle  a  child  which  she  would  otherwise  wean.  When  a  mother 
is  obliged  to  return  home  every  two  or  three  hours  to  nurse  lier  child, 
it  is  apparent  that  her  time  is  so  broken  in  upon  as  to  render  it  impossible 
for  her  to  obtain  any  real  relaxation;  whereas  if  a  single  bottle  be  inter- 
polated between  any  two  feedings  a  free  s[mce  of  four  to  six  hours  will  be 
afforded* 

Duralion  of  Feeding, — Definite  rules  cannot  he  given  conceniing  the 
proper  length  of  each  feeding,  as  this  point  is  dependent  upon  several 
factors— the  quantity  of  ndlk,  the  readiness  with  which  it  can  bo  olitjiined 
from  Uw  breast,  and  the  avidity  with  which  the  child  nurses.  Oenerally 
speaking,  it  is  advisable  to  allow  the  child  to  remain  at  the  breast  for  ten 
minutes  at  first,  and  to  lengthen  or  decrease  the  time  nceording  to  eircnni- 
gtanees,  three  or  four  minutes  being  sufTicient  for  some  children,  while 
fifteen  or  twenty  minutes  will  he  required  by  others.  There  is  so  uni- 
versal a  tendency  toward  overfeeding  that  at  first  it  is  better  to  err  in 
giving  too  little  rather  than  too  much  milk.  Crying  is  not  always  a  symp- 
tom of  hunger,  but  much  more  frei|uently  indicates  indigestion,  resulting 
from  an  overloaded  stomach.  A  child  which  is  receiving  tiie  proper  amount 
of  nourisliment  slioidd  not  sfrit  up  its  food,  should  incn»ase  steadily  in 
weight,  and  should  have  normal  yellow  homogeneous  passages,  Tlie  occur- 
rence of  regurgitation,  or  tlie  presence  of  curds  in  the  stools,  is  a  sure  sign 
that  it  IB  being  nursed  too  long.  On  the  oUwr  hand,  hiss  of  weiglit,  asso 
ciated  with  normol  stools  and  the  absence  of  regurgitation,  indicates  insuffi- 
cient feeding* 

The  child  should  he  weighed  twice  a  week,  upon  a  fairly  accurate  pair 
of  scales,  and  its  actions  ins|ieeted  daily  by  the  physician.  As  has  already 
been  said,  it  should  regain  its  birth  weight  by  the  end  of  the  tenth  day, 
and  from  then  on  it  should  gain  regularly  25  grams  a  day,  or,  rougldy 
speaking,  5  ownces  a  week.  After  the  first  few  months  the  increase  is 
more  gradual,  t!ie  average  child  doubling  its  weight  at  the  fifth  and  trebling 
it  at  the  fifteenth  month. 

Care  of  the  Breasts.— Before  and  after  each  feeding  the  nipfdes  should 
be  carefully  washed  with  a  boric  aeid  solution,  so  as  to  avoid  the  possi- 
bility  of  bacteria  being  ground  into  them  during  the  nursing.  In  nuxny 
cases,  particularly  if  preliminary  precautions  have  not  been  taken  to  harden 
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thoni,  ihe  nipples  become  viry  s*>ro  during  the  firat  few  rlay&  of  mirsinir. 
and  little  cracks  or  fissures  ai>pear  upon  tlieni.  Tlie^e  iire  extremely  jmio- 
ful  hy  the  mother,  and  in  some  cases  render  the  act  of  nursing  agonising. 
In  addition  to  the  sufferiog  which  they  cause,  they  are  also  a  source  of 
eonsiderahlc  danger,  as  it  is  through  them  that  bat  tcria  usually  gain  ac- 
ce4^8  to  the  interior  of  the  brt*asL  The  nurse  filiould  thereft»re  lie  instructed 
to  bo  on  the  lookout  for  them,  and  t^  notify  the  physician  of  their  ap- 
jjearance,  as  prompt  treatment  will  lisunlly  lear!  to  their  ispeedy  cure.  On 
the  otlier  hand,  neglect  of  these  jircmonitory  signs  is  not  infrequently  fol- 
lowed by  a  mam  ma  ry  abscess,  ft)r  the  occurrence  of  which  the  physician 
and  nurse  are  usually  more  or  less  justly  blamed. 

The  fact  that  largo  numliers  of  rcmedicB  arc  reeonimonded  for  the  cure 
of  fissured  iiififiles  is  aimndant  evidence  that  they  are  not  always  readily 
relieved.  Tbey  are  best  treattcl  by  rest,  and  if  the  infant  conld  be  kept 
from  the  breast  for  twenty-four  hours  t!iey  would  hcMil  without  further 
treatJiient^  As  this  is  out  (►f  the.  question,  smuc  other  means  of  securing 
rest  must  be  adofited,  and  this  is  l>est  attainwl  by  the  tise  of  a  so-called 
Engb'sb  uip|ile  shield,  or  one  of  the  curved  vnriety  devised  liy  Slemons. 
Many  women  elaitu  tbnt  they  are  iinatde  to  use  such  a  contrivance,  but  the 
ditliculty  is  usually  due  to  the  fact  that  the  holes  in  the  rubber  nipjde  are 
too  snuilb  and  if  they  are  enlarged  by  passing  a  red-hot  hairpin  through 
them  a  quantity  of  milk  Bullicient  for  the  child  can  usually  be  obtained 
without  oiiich  diihculty.  The  application  of  cotupound  tincture  of  ben- 
zoin to  the  fissures  tends  to  hasten  the  healing,  and  in  the  intervals  be- 
tween the  feedings  the  nipples  should  be  covered  by  compreeses  soaked  with 
boric  acid  solution.  Particular  attention  should  be  devoted  to  the  ear^H 
of  tlie  shield,  which  should  he  carefully  washed  after  each  feeding  and  kep^H 
in  a  vessel  containing  a  saturated  solution  of  boric  acid. 

Ill  rare  cases  the  nipples  may  be  so  depressed  below  the  surface  of  the 
breast  ag  to  render  nursing  out  of  the  question.  Here  it  is  useless  to  attempt 
it,  and  steps  sbonld  be  j>romptly  taken  to  arrest  the  maiurnary  secretion. 

1'be  cliild^s  mouth  shonhl  be  scrupulously  cleansed  lu^fore  each  feeding. 
This  is  best  accomjdi&hLHl  by  wasliing  it  out  with  a  clean  piece  of  linen 
dipjted  in  boric  acid  solution.  The  investigations  of  Kneise,  which  have 
liliown  that  bacteria  are  present  in  the  buccal  cavity  of  98  per  cent,  of 
newly  horn  children,  and  tb;it  streptococci  and  staphylococci  are  frequently 
ol^H'rved,  cni|dinsi?A'  the  necessity  for  ctirc  in  this  direction. 

When  the  child  dies,  or  if  for  any  reason  the  physician  feels  that 
lietation  is  contraindicated,  steps  should  be  taken  to  check  lactation,  or, 
ii  it  i»  usually  designated,  "to  dry  iij)  the  breasts,^*  Formerly  this  was 
HciHimplixhed  by  a  tedious  and  bdmrious  jirocess,  which  consisted  in  tightly 
bftndaging  the  breast^s,  after  having  covurLHl  tbeni  with  helbnlonna  oint- 
neut.  Within  a  few  hours  they  became  very  engorged  and  painful,  when 
lh»  «KCfi«  of  nnlk  was  drawn  off  by  me^ins  of  a  breast  pump,  after  which 
ttlm  ^ndiij^'  waft  rt»appli(Ml,  and  the  process  repeaterl  as  frequently  as 
iiK^MQ^ry,  days  or  weeks  often  elapsing  liefore  the  secretion  w^as  checked. 
'Chi*  imtni^iit  was  sometimes  so  painful  that  the  patient  complained  that 
iti  »•*  ftwp  wowe  tlian  the  labor  itself. 
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Some  years  a^,  l>r.  E.  H,  L<nvis,  of  WesttTly,  H.  L,  told  me  that 
tMluuUy  go<>d  rt*t*ulls  could  hu  ohtainetl  in  far  lest*  tiim?  niemly  by  the  ad- 
jninigtration  of  20  grains  of  potafiBimti  acetate  every  four  hours.  My  in- 
vestigations, however,  liave  shown  that  the  drug  is  without  effect,  and  that 
Nature  will  take  care  of  the  entire  procet^s,  if  not  aggravated  by  improper 
treatment. 

Since  January,  11)05,  niy  practiee  luis  Ijeen  tu  leave  the  Ijrea^ts  almo- 
Intely  alone.  Within  twenty-four  hourt»  after  the  last  nurj^ing,  or  on  the 
third  day  if  the  child  has  not  lieen  ttuekh*d,  the  breasts  hic<Hne  greatly 
engorged,  and  sometimes  <|uite  painfuL  But  if  they  are  not  touched,  the 
sielling  soon  subsides,  and  thr  pain  disapficars  within  a  few  hours,  after 
rhieh  thts  lireastn  gradually  Iceomo  smaller,  and  contain  less  and  less 
milk,  so  that  tlie  entire  proce!ii>  is  over  by  the  end  of  the  tliird  day*  If 
the  jiatiimt  h  nervous  a  ijlacchu  may  he  administered,  or  if  the  pain  is 
i^evere  a  single  hypodermic  inji'ction  of  morpliia  may  l)e  required^  but 
further  medication  ig  not  necesj^ary-  When  the  breasts  are  large  ami  jjen- 
dulous,  they  nuiy  he  ^upfiorted  by  a  bandage,  wliicli,  however,  .^bould  not 
be  suHiciently  tiglit  to  exiTi  jjretisure.  It  would  aceordingly  aj^pcar  that 
the  metbtids  formerly  in  vogue,  and  jiartieularly  the  use  of  the  breast 
pump,  defeated  the  very  purpose  for  which  they  were  employed,  and  really 
i?erv<^tl  to  stinndate  the  secretion  of  ndlk  and  BubjecU*d  the  patient  to 
great  diseomfoi-t. 

My  ex]>erience  with  the  method,  botli  in  hospital  ami  private  practice, 
has  been  so  sat is^ factory  that  I  can  strongly  recommend  its  general  adop- 
tion. In  cases  so  treated  there  have  boon  no  mnninuiry  absceseea,  while 
the  bre^ist  jnunp  is  no  longer  employed,  llios^e  who  are  intere'sti'd  in  de- 
tails of  the  suhjci:t  arc  referred  to  the  aiiicle  of  my  former  assistajitj 
Ilenrv'  J.  Storri*. 

Artificial  Feeding.^Wben  the  supply  of  mother's  milk  is  defective, 
or  when  abnormalities  of  tlie  nifiples  or  eoustitiitinnal  dit^ttis€»s  render 
nursing  inadvisalde,  artiticial  fecnling  must  Ik*  reni^rted  to.  Numerous 
so-called  infant  foods  are  advertised  for  this  jmrpose,  but  most  of  thern 
are  very  defective,  so  that  for  practical  |mrposes  cow*s  milk  in  some  form 
is  the  only  available  sul^stitnte  for  tlie  mother's  milk.  Un fortunately, 
however,  it  ditfen^  markedly  from  tlie  lattiT  in  com  position,  and  under 
the  most  favorable  circumstances  is  only  an  imperfect  substitute  for  it. 
It  18  usually  slightly  acid  in  reaction,  and  has  a  specific  gravity  of  1,029 
to  1,033.  Its  average  composition  h:  protelds,  4  per  cent.;  fais,  4  per 
cent,;  sugar,  4.5  per  cent.,  and  salt^,  0.7  j>er  cent.  It  is  ajiparent,  there- 
fore, that  it  contains  less  fat  and  sugar,  and  more  protein  material  and 
saltSj  than  niother^s  milk,  and  consequently  cannot  he  use<l  in  its  natural 
form,  hnt  must  first  he  modified  in  some  way. 

If  the  child  is  healthy,  satis fiu-tory  results  are  frecinently  obtained 
by  diluting  coi^'^s  milk  with  various  ]>ropor{ions  of  wat^^r  :ind  adding 
sugar.  Such  preparations  contain  approximately  the  normal  amount  of 
proteid  material  and  sugar,  but  are  lael.iiip,  in  fat.  In  hot  wi^xther  the 
mixture  should  be  sterilized^  hut  in  cool  weather  this  procedure  is  im- 
neceesary. 
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Modifitd  milky  in  whk'li  tliL*  various  constituents  of  cow*8  milk  can  be 
at'will^  80  that  theoretically,  at  Imst^  it  cloiiely  approxiniattfs^ 
tnother's  milk  in  com  position,  proniist^l  to  supply  ua  with  an  ideal  arti- 
fieial  f<x)d,  and  in  many  re^pwts  is  tlie  best  siibstitutx^  for  broas^t  milk. 
But  at  the  &aiiie  time  it  differs  from  it  in  the  fact  that  its  protoin  mate- 
rial is  far  less  digestible,  aiuU  wiien  coagulatetl  by  the  gastric  juice,  forms* 
a  thick,  dense  coagulum,  contrasting  unfavorably  with  the  fine  curd  formed 
from  hnnian  milk.  In  employing  it,  ibercfore,  8iimlb*F  rjuantitieB  of  pro«- 
teid  nnisl  be  prestribt^]  tban  are  normally  preii^'Jit  in  breast  milk. 

The  space  at  our  disposal  h  too  limited  to  )K»nnit  consideration  of  the 
many  and  complicated  problems  connected  witli  artificial  feedinc,%  and 
the  reader  is  referred  to  the  various  treatises  upon  l^ediatries  for  extended 
inforiTiatinn.  -There  are,  neverthelef^s,  two  points  upon  which  I  must  insist 
— namely,  the  caj^acity  of  the  stomach  and  the  nect*ssity  for  training  the 
child  to  regular  hahits  no  matter  what  method  of  failing  is  employed. 
It  should  lie  remembered  that  Ihe  ntomach  of  the  newly  born  ebihl  is  very 
small,  and  tliat  one  oimce  will  fill  it  to  repletion.  That  annnint  of  fluid,^ 
therefore,  f^hould  not  he  exceeded  for  the  first  few  day  is,  after  which  it 
should  he  increrified  ven^  gradually.  The  instructionft  ns  to  the  fr»_Hpiency 
and  manner  of  feeding,  which  have  already  been  given,  apply  equally  well 
whether  the  child  h  fed  at  the  breast  or  from  tlie  hottlCy  and  too  great  stress 
cannot  be  laid  upon  their  rigid  observance. 


Ahlfeld. 
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MULTIPLE   PREGNANCY 


Tho  utcrua  occasionally  contains  two  or  more  embryos;  thus,  accord - 
ini^  in  Uk:  minilrer  present,  we  have  a  twin,  trijjlet,  quadruplet,  quintuplet* 
or  Bextu|)let   ])re>,mrtncy. 

According  to  Batiouin,  only  five  credible  instances  of  sextuple!  preg- 
nimry  have  bi^co  recordeil,  and  even  several  of  tlieni  have  been  sulijecte 
lr»  cQiiKiderable  critieisni.  On  the  whole,  it  may  be  said  that  reports  of  tlid^ 
birth  of  a  greater  number  of  cliildrcn  at  a  single  labor  are  to  be  regarded 
as  afjwryphal,  altliout^h  many  such  are  to  he  foimd  in  the  older  literature, 
Mie  most  reumrkflble  bein*(  tlie  T^hinc  legend,  according  to  which  the  Coun- 
tenti  llai^'enau  was  delivenxl  of  365  embryos  at  a  single  labor— manifesUj 
an  bydiiMdifonn  nnik'. 

Frequency,— Wappa^us  found  that  uiore  than  one  child  was  bom  in 
1,17  [K^r  cent,  of  20,000,000  cases  of  labor  which  he  analyzxd.  The  sta- 
tistieH  of  G*  Veit,  which  were  Imf^ed  upon  13,000.000  cases  occurring  in 
l*ruK8ia,  showed  that  twins  occurred  once  in  80,  tripiets  oiuu.^  iu  7,010,  and 
quaxlriJph't^  once  in  371,1^5  labors.  According  to  Mirahean,  triplets  oc- 
cur more  freqiient!y^-once  in  6,500  cases.  De  Blec^oort.  and  Nijhoff,  in 
1001,  repr>rt<^l  a  case  of  quintuplets,  and  stated  that  they  foimd  in  the 
lili'niliire  what  appeared  to  be  autheutie  histories  of  28  additional  cases. 

It  would  appear  that  multiple  pregnancy  is  more  common  in  cold  than 
in  warui  climates.  Tliis  statement  is  borne  out  by  the  statistics  of  Ber* 
til  Ion  and  Mirabt^iu,  the  latttT  stating  that  they  occur  once  in  41.8  laliors 
in  HuHj^ia.  as  comi>ari*d  with  once  in  113.6  labori^  in  Spain.  Gache 
found  Ibat  tbey  occur  lunt^t  frequently  in  Greece  and  least  so  in  Pern, 
being  noted  once  in  50  labors  in  the  former  as  compared  to  once  in  170 
in  the  hdter  country.  According  to  Duncan,  twin  pregnancy  is  noted  most 
frerjuently  in  nudtiparas  especially  betwwn  the  twenty-fifth  and  twenty- 
uinlh  year^. 

It  h»u*  been  estimated  that  in  61  per  cent,  of  the  cas^  only  one,  ajul 
in  3i>  per  cent.  l>oth  sexes  are  rejoesented.  Thus  I'inard,  in  150  observa- 
iiouK,  found  that  both  children  were  males  in  46,  both  females  in  46,  and 
of  dilTiTeid  Hi\\es  in  58  ca^es. 

iEtiologry,— Certain  individuals  appear  to  be  predisposed  toward  mul- 
tiple pre^' nancy,  since  it  is  not  unusual  for  the  same  woman  to  give  birth 
to  twiwi^  or  triplets  upon  several  occasions.  Thus  l^uech^  upon  analyzini^ 
\JlC}'l  cai^'«  of  *^^'"  prcirnancy,  found  that  48  of  the  motliers  had  had  twins 
twice  3  thrice,  and  1  upon  4  occasions.  In  some  instances,  multiple  preg- 
jMCy  ha*  bei'U  known  to  occur  in  all  the  females  of  a  family  throughout 


ETIOLOGY 


Beveral  generations.  Mirabcau  has  ]>ointoil  out  that  an  hereditary  tendency 
toward  triplet  pregnancies  was  recorded  in  13  out  «jf  the  75  cases  collected 
by  him.  This  was  jiarticidarly  marked  in  one  family,  in  which  triplets, 
not  to  mention  t^^ins.  had  occurred  one  or  more  times  in  five  encceesive 
generations. 

In  rare  instances,  however,  this  tendency  appears  to  eome  througli  the 
father,  and  rt^ferenoe  is  frequently  made  to  the-  somewhat  apocryijhal  ease 
of  the  RuBsian  pc^asant,  Wosilcf,  who  is>  re|>orted  to  liave  had  87  children 
by  2  wives,  the  fir>i;  having  luul  4  cpiadrnplet,  7  trij>let.  and  10  t\^in  preg- 
nancies; and  the  second  2  triplet  and  0  twin  pregnancies. 

According  to  Hellin,  PateUani,  and  Larger,  nmUij)le  pn^gnancy  should 
be  regarded  as  a  sign  of  atavistic  reversion.  The  first-nifntionefl  authority 
states  that  the  ovaries  of  women  who  have  had  a  number  of  multiple  ])reg* 
nancies  contain  an  excessive  rpianiity  of  ova,  but  that  individual  ova  with 
double  nuclei  are  very  rarely  noted.  According  to  this  view,  the  con- 
dition is  probably  due  to  the  maturation  each  month  of  several  ova,  instead 
of  one.  as  is  generally  the  rule. 

Twin  pregnancy  may  result  either  from  the  fertilization  of  two  sejm- 
rate  ova  or  of  a  single  ovum*  the  tirat  giving  rise  to  double,  and  the  second 
to  singh-ovum  twins.    In  the  former  case  the  ova 
may  eome  from  tlie  same  ovary,  or  oije  from  each 
ovary;  while  in  rare  instances  both  may  originate 
in  a  single  follicle. 

Formerly  it  was  generally  believed  that  single- 
ovtim  twins  were  derived  from  the  fertilization  of 
an  ovum  which  presented  two  distinct  germinal 
vesicles.  The  existence  of  such  ova  is  indis[Kita- 
ble,  Franque,  Ilertf,  Klein,  and  others  having  re- 
ported undoubted  examples  of  such  a  comlition, 
while  Fig.  3*2fi  represents  an  example  of  this  char- 
acter found  in  one  of  my  specimens.  When,  bow- 
ever,  one  considers  tliat,  in  order  for  single-ovum 
twins  to  be  developed  from  sneh  an  ovum,  ench 
half  of  the  eell  must  undergo  typical  maturation 
and  cast  off  polar  bodies*  and  moreover  that  eneh 
female  pronncleus  so  rcsidting  must  he  fertilized 

hy  a  separate  spermatozoon,  it  becomes  apparent  th."it  tlit'  firoecss  is  not  so 
simple,  as  might  appear  at  first  aiglit. 

Accordingly,  in  recent  years  the  trend  of  authority  inclines  to  the  view 
that  this  class  of  twins  may  be  pnKliict^fl  in  several  ways :  hy  the  fertiliza- 
tion of  polar  bodies,  as  believed  by  Bonnet;  by  the  prc^mature  sejia ration 
of  one  or  more  blaatomeres  from  the  segmenting  ovum;  l>y  the  cleavage 
of  the  embryonic  area,  or  by  double  gastrulazation  of  the  blastmlermic 
vesicle.  In  view  of  the  remarkable  results  ohtaine*!  in  experinuntal  em- 
bryology, Sobotta  holds  that  there  is  convincing  evidence  in  favor  of  one 
or  several  of  the  latter  possibilities.  In  this  event  double-ovum  twins 
are  closely  related  to  tlie  double  monBters,  and  one  may  readily  follow^  all 
gradations  from  the  former  to  the  Siamese  twins^  and  from  the  latter 
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through  the  double-bodied,  double-headed,  or  double-legged  monst-ers  down- 
ward to  the  mooBters  by  inehmion,  fmd  finally  to  the  toratoraata.  Thus, 
it  iiitiy  well  be  held  that  doubte-ovuiii  twins,  on  the  oiir  band,  and  tera- 
toma t^i  on  tJie  other  re[ireseiit  reBf^^ectively  the  mmt  perfect  and  the  most 
nidiniwitary  stages  of  tlu*  same  ]jroces8, 

Saiiiti*r  stat4?s  that  in  triplet  pregnancy  tJie  children  are  usually  de- 
rived from  two  ova — one  from  one*  and  two  fronj  (he  other—awhile  in  rare 
capes,  one  of  which  he  has  studied  personally,  all  tbreo  children  were  de- 
rived from  a  single  ovum.     In  the  cjuintu|ilct  pregnancy  described  by  De 


FlQ.    327. — Pl*ACENTA»    DoUBl*ft-OVUM    TwiNa,    V ELAMUNTOtTS   lUilKllTlON   OW  COBD. 

BMcourt  and  Nijhoif,  three  of  the  ( liihlren  were  connected  with  a  single 
placenta^  while  each  of  the  other  twti  had  separate  placenta?;  thus  indi- 
cating that  only  three  ova  had  been  fertilized,  one  giving  rise  to  triplets, 
and  the  other  tw^o  to  sin^de  ehihiren. 

t)f  IJT)**  instajiee«  of  twin  pregnancy  analyzed  by  Ah  If  eld,  979  were 
derived  from  two  ova  and  180  from  a  t^iogle  ovum ;  wherea.s  Prinzing  in 
1,887  caaefi  found  that  the  incidence  of  uniovular  twin  pregnancy  was 
2G.3  per  cent.  In  the  former  case  the  children  may  or  may  not  be  of  the 
same  sex%  while  in  the  latt^^r  tliey  are  always  of  the  i^anie  sc\\%  and  often 
closely  resemble  (»ne  another. 

Relation  of  Placentse  and  Memliranea. — The  development  of  one  child 
in  either  horn  of  a  bicornuate  uterus,  or  of  one  twin  in  the  uterus  and 
the  other  in  a  Fallopian  tube,  affords  indubitable  evidence  of  their  origin 
from  two  ova;  wliile  in  ordinary  uterine  twin  pregnancy,  the  examination 
of  the  placenta  and  foetal  membranes  after  labor  usual ly  enables  one  to  de- 
termine the  mode  of  origin  of  the  twins.  When  they  are  derived  from  a 
single  ovum,  there  is  a  single  large  placenta  from  which  the  two  umbilical 
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cords  cnme  off:  but,  wlien  tlitT  are  tlrvclnpod  from  two  ova,  there*  are  usually 
two  8t*pajate  plaeeDt^\  iiUlM*u^4i  ocra^sioiially,  when  tht^so  were  originally 
inserkxl  near  one  another,  thtur  contif^iious  cfl^i^es  may  fuse  togetiier»  thus 
giving  rise  to  an  ap[nin?iilly  j^in^^le  largo  placenta,  in  wliich,  however,  there 
ig  no  connection  l»etwoen  the  circulation 
of  the  two  twins. 

In  donhle-ovTira  twins,  no  rnattiT 
whether  the  placentip  are  separate  or 
fys4H]  together,  there  are  always  two  clio- 
rions  and  two  anvnioiii^,  each  child  ]>eiiig 
enveloped  in  its  own  nieinhrancs.  Singl(*- 
ovnm  twins  possess  only  ft  single  chorion, 
hut,  as  a  rule,  two  amnions,  for  the  reason 
that  the  fornier  represents  the  wall  of  the 
original  hlastodermie  vesicle,  while  the 
amnion  is  more  directly  connected  witli 
the  end>ryo  itself.  In  rare  instances  a 
single  amnion  is  found.  This  condition, 
which  was  noted  in  44  casts  colliLvted 
from  the  literature  by  Hohapfel,  is  nut 
primary,  but  results  from  |>erforation  of 
t!ie  |iartition  wall  between  the  two  origi- 
nal amniotic  cavities. 

This  arrangement  of  the  membranes 
was  known  to  ^'iardel  in  the  seventeenth 
centur}%  who  stated  that  when  the  chil- 
dren were  of  the  same  sex  they  were  usu- 
ally inclosed  in  a  single  amnion ;  whereas 
twins  of  different  sexes  were  separated  by 
a  partition  walU  He  expressed  the  belief 
tiiat  Providi'uce  took  this  means  of  guard- 
ing their  morals  in  vtrro,  Saniter  { 11H)1 ) , 
in  a  very  interesting  article,  has  careful  I v 
studied  the  relation  of  the  fa*tal  mem- 
branes in  triplet  ]ircgnancy. 

In  single-ovum  twins  there  is  always 
a  certain  area  of  the  plact^nta  in  which 
there  is  anastomosis  between  the  two  vat^- 
eular  systems,  which  is  never  prt'scut  in 
the  fused  placenta  of  doid»!e-ovuni  twins. 
This  condition  has  been  exhaustively 
studied  by  Sehatz,  and  occasionally  leads 
to  serious  eonse<fuences.  Thus,  if  at  an 
early  period  the  heart  of  one  embryo  is 
consideraldy  stronger  than  that  of  the  other,  a  gradually  increasing  area  of 
the  communicating  portion  of  the  ])lacenta  is  monopolized  by  the  former, 
so  that  its  heart  increases  rapidly  in  size,  wdiile  tJiat  of  the  latter  receives 
less  and  less  blood  and  eventually  atrophies.    Herein  is  to  bt*  found  the  ex- 


Fig.   328. — DrAGRAM   Show^no  Rki^- 

TTON       OP       PLACfc?*rrA       A  WD       MllM- 

BRANEg  IN  Double-  ani>  Sinulb- 
OvuM  Twin  PnoiNAHcy. 
o,,  dfiuble-ovuni  twins;  b.,  double-oviim 
twins,  double  niembniiieH,  sitiglr"  plii- 
cetit^;  r.,  aitigle-ovum  twina,  one  iho- 
non,  two  ammoiu.  tmd  one  placenta. 
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plauHtion  nf  tlie  clefonnity  known  m  acardia.     In  such  cases  almost  the 
entire  pkcental  circiiltition  is  utilized  hy  the  nomial  enibryo,  wliile  the 

dt^tjraied  twin  roeeives  rmly  enmigh  blood 
to  nfuirish  its  Irnver  extremities. 

In   other  mntance.s  a  ditTerenee  in  the 
strength  of  the  two  lietirt^i  h^sids  t<»  the  pnn 
duet  ion  of  hytlrixmnios  in  the  larger  ovura* 
In     such    enses    it    is    believed    that     the 
^^^  stronger    heart    appropriate!^    an    ever-in- 

/  y^lWSSBw  ^Ui  f'^^^^i^^  share  of  the  blood  from  the  pla- 
f  ^  va  •  mm  t-pjitij  0n(l  nndiTg(:H?8  hypertrophy^  wliieh 
m  turn  is  followed  1>y  a  nujrked  hypertro- 
phy of  tlie  kidneyi^,  whieh  leads  to  in- 
creased urinary  geeretir>n  and  a  consequent 
excess  in  the  quantity  of  amniotic  fluid, 
I'jfi.  ^-''^  In  the  rare  instances  in  wiiieh  single- 

ovum  twins  are  inclosed  in  a  common  am- 
nion, their  umhiliea!  cords  may  become  po 
twisted  about  one  another  as  to  interfere 
with  the  circulation  through  them,  and 
tltys  lead  to  fleiith  anrl  an  early  temii na- 
tion of  pregnancy.  Sonntag,  in  U*05,  cctl- 
lected  2'^  such  eases  from  the  literature. 

Ordinarily  in  twin  pregnancies  each 
ovum  oecnpieSj  roughly  speaking,  one-half 
of  the  uterus,  the  long  axis  being  directed 
vertically.  Occasionally,  however,  they 
run  transversely,  so  that  one  fcetal  sac 
conies  to  lie  above  tlic  other.  In  such  cir- 
cu instances,  the  phjcenla  and  membranes 
of  the  first  child  must  he  expellerl  from  the 
uterus  before  the  8(>cond  child  can  he  born, 
unless  the  latter  can  make  its  way  past 
them, 

ffrnerally  speaking,  twins  are  smaller 
and  weigh  less  than  children  resulting  from 
simple  pregnancies,  although  their  com- 
hined  weight  is  usually  greater  than  that 
of  a  single  child.  The  smaller  size  may 
be  considered  nornud,  bnt  in  sumo  in- 
stances is  partially  to  be  explained  by  the 
fact  that  the  excessive  distention  of  the 
I  ^         .  nterus  tends  to  premature  labor,  so  that  the 

Fios,  329-331.— DiAOitAMs  Showixo  *^  ^"^  ^^^  ^'^^^^  ^^^^  several  weeks  before 
PosmuN  OP  T^*^N8  ij*  Utcso.       maturity.     According     to     Ribemont-Des- 

saignes   this    occurs    in    83    per   cent,    of 
primipara'.  and  in  75  per  cent,  of  mrdtipara*. 

It  is  not  iinuaual  for  twins  to  diifer  considerably  in  size  and  weighty 
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eially  when  derived  from  a  single  ovum*     AhlfeUl  has  rrportofl  three 
ees  in  wliieh  t!ie  twins  weiglied,  respectively,  2,320  and  1,1*^0,  2,7U0  and 
1,650,  and  1,*J20  and  790  graniB. 

In  double-ovum  twin  pregnancy  one  child  may  die  ut  an  early  period 
and  be  expelled  from  the  uterus  soon  aftcrwunl,  wliile  the  oilier  may  gu  on 
to  full  development.  More  fre<{ueotly,  however,  the  dead  ftetus  is  retiiinc*! 
until  the  end  of  pregnancy,  and,  heing  compressed  between  the  uterine 
wall  and  the  membranes  of  the  living  child,  becomes  flattened  out  and 
partially  mummilied — ftdus  popifrtiieus  or  comprvssns  {Fig.  3;5*i). 

SuperfccEndation  and  STiperfoetation, — Tlie  consideration  of  the  differ- 
ence in  the  weight  of  twins,  and  the  poesibility  of  one  being  aborted  wliilo 
the  otlicr  develops  until 
full  terra,  leads  up  to  the 
i|uestion  of  eupcrfeeunda- 
tion  and  Buperf(etation. 
By  the  former,  we  under- 
Btand  the  fertilization  of 
two  ova  within  a  short 
period  of  one  another, 
but  not  at  the  snme  coi- 
tus; whrreaa  in  the  I  at* 
ter  several  months  may 
intervene, 

Superf inundation  is  a 
wel  1-rccognized  occur- 
rence in  the  lower  ani- 
mals, and  undfiobtedly 
occurs  in  huiuim  i»ein,ETs, 
although  it  is  impossible 
to  determine  its  fre- 
quency. It  is  prohahle 
that  in  many  cases  the 
two  ova  are  not  fertilized  at  the  same  coitus,  l>ut  this  can  be  demonstrated 
only  nndcr  ejcceptional  circumstances.  It  is  jnterei?ting  to  note  that  Dr. 
John  Archer,  who  was  the  first  physician  to  receive  a  medical  degree  in 
Auicrica,  rehited  in  IJSIO  tluit  he  had  obseived  a  white  woman,  who  had  had 
connection  with  a  white  and  a  colored  man  n^itcH^tivcly  within  a  short 
jieriorl,  and  wiis  delivered  of  twins,  oue  of  which  was  white  and  the  other  a 
mulatto.  In  my  clinic  a  colored  woman  gave  birth  to  twins,  one  being  born 
dead  and  the  other  perfectly  healthy.  Distinct  evidences  of  syphilis  were 
prc>sent  in  the  first  child  and  its  placenta,  while  the  second  remained  |>er- 
fectly  well  some  mf>nth8  after  its  delivery.  On  questioning  the  patient, 
it  was  ascertained  tliat  she  had  luid  connection  with  her  husband  and 
another  man  wn'thin  a  period  of  a  few  days,  and  t!uit  the  foraier  was  under 
treatment  for  syphilis  at  the  tune. 

The  occurrence  of  superf addition  has  never  yet.  iR^en  clearly  deuion- 
strated,  though  its  theoretical  possibility  must  be  adruitted,  as  long  as  tlie 
uterine  cavity  has  not  become  ohliterated  by  the  fusion  of  the  decidua  vera 
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and  rdit'xa.  As  tliit^  oct-iirs  at  tln'  «*nd  <if  the  third  inonth  of  prpgnancy, 
superftptatidn  h  out  of  t\w  rjueslion  after  that  tiine;  Imt  prior  to  that  there 
is  no  theort'tioal  oJijretion  to  sii]ipot*iii;^f  tliat,  if  ovulation  should  <x^ciir,  a 
second  ovinii  nri^lit  find  its  way  into  the  nterine  cavity  and  there  hf*  fiTtil- 
iz(?d.    Still  more  favtirahli'  conditions  won  Id  be  atfonhnl  hy  a  uterus  duplex. 

The  French  authoritit^  considt'r  that  such  an  event  has  lK!en  conclu- 
sively denumstrated,  and  many  of  the  arguments  which  have  been  ad- 
vanced in  its  favor  are  ^'won  hy  Tarnier.  On  tlie  other  liand*  most  English 
aud  iJ**rnuin  authors  art^  s(une\vhat  seejjtieal,  and,  wtjile  admitting  itis 
theoretical  j>ossihiHty,  helievo  that  tho  majority  of  instances  put  under  this 
category  Jiave  Iw^en  due  either  to  the  abortion  of  one  twin  or  to  marked  in- 
ef|ualiiy  of  deve!opiuent. 

(■ase&  occasiuually  ixcnr  Avhieli  at  first  glance  appear  to  hear  out  the 
possibility  of  superftetation,  Imt,  njwn  ch>ser  study,  fad  to  do  so.  Thus,  a 
physician  sent  me  a  specimen  which  ho  tliought  atTorded  conclusive  evi- 
dence in  favor  of  such  an  oceurrence.  It  consistetl  of  two  fcetuses,  which 
had  heen  expelled  spcuitaneously  hy  a  healthy  multiparous  woman*  who 
thought  herself  four  and  one-half  moidhs  jirt^gnant.  One  fcetus  measured 
18,  and  the  other  4  centimeters  in  lenglb.  The  former  wa*i  {KTfcctly  fresh, 
while  the  latter  showtni  mgn&  of  atrophy  and  had  evidently  Ijccn  dead  for 
gome  time,  so  that  there  was  hut  little  douht  that  each  had  lH?gun  develop- 
ment at  about  ihe  same  period.  Kvt  n  had  lioth  fii'tuses  buen  alive,  the 
evidence  wouM  not  have  l>een  nnassailalde,  unless  both  placenta?  presented 
identical  conditions  upon  examination  ;  as  it  is  conceivahle  that  some  le- 
gion might  have  been  present  in  the  jdacenta  corresponding  to  the  smaller 
chihL  which  would  seriously  interfere  wdth  it.s  growth,  without,  however, 
causing  its  death. 

Diagnosis. — ^It  often  happens  that  the  presence  of  twins  in  the  uterus 
is  unsusjieeted  during  pregnancy,  and  the  first  intimation  wliicli  the  physi- 
cian has  of  tbt^  true  condititm  is  alTnrdrd  by  the  unusually  large  size  of  the 
uterus  after  the  expulsion  of  the  first  cliild.  Despite  tins  fact,  however,  it 
may  be  said  that  such  surprises  will  rarely  occur  in  the  practice  of  those  who 
take  the  trouble  to  make  a  thorough  preliuiinary  examination. 

Excessive  size  of  the  al>doruen  during  ]>regnancy  frequently  causes  one 
to  suspect  the  presence  of  twins,  1  hough  usually  it  will  be  found  to  be 
due  to  some  other  condition.  Thus,  ownng  to  the  marked  relaxation  of 
the  abdominal  walls  following  tlie  hirth  of  the  first  child,  women  pregnant 
for  a  second  time  often  think  that  they  wn!l  give  birth  to  twins,  although, 
as  a  matter  of  fact,  their  fears  are  g^enerally  without  foundatiim, 

Tlie  diagnostic  means  at  our  disposal  are  palpation,  auscultation,  and 
touch*  If  a  multiplieity  of  small  parts  is  encountered  on  fialpation,  the 
possilrility  of  a  twin  pregnancy  should  always  he  suspix'tecL  Positive 
evidence  is  afforded  by  the  palpation  of  two  hcafls,  two  breeches,  and  tw*o 
hacks;  or  at  least  of  one  hack  and  four  ftptal  poles.  The  detection  of 
three  foetal  poles  is  not  conclusive,  for  the  reason  that  in  rare  instances 
a  subperitoneal  or  intramural  myoma  may  simulate  the  hea<l  of  a  chihh 

Auscultation  frequenily  gives  nmst  valuable  information,  and  if  one 
can   distinguish   two  areas,   considerably  removed   from   one  another,   in 


^ 
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a  foptal  heart  can  he  luanl,  twins  slKuild  ho  sut?pecttTl ;  but  a  posi- 
tive diagnosis  s^fmuld  not  be  made  unless  IIrvfl*  is  a  ilifferenec  of  at  least 
10  beats  per  minute  in  the  rate  of  the  two  hearts,  the  sounds  being  counted 
for  at  least  a  minute  in  each  loeation. 

In  rare  instances  vaginal  toucli  may  reveal  important  findings,  as  it  is 
gonii'times  possible  to  distinguish  a  uuiceraied  head  through  the  intact 
nKiiibrant^  or  a  prolapsed  and  pulseless  cord  may  be  felt  through  the 
cervix,  while  auscultation  gives  poeitive  evidence  of  the  presence  of  a  living 
child. 

Gau8S,  in  VHO,  pointed  out  that  lire  presence  of  a  second  child  in  uivjv 
may  materially  alter  the  manner  of  descent  of  the  iirst  tli rough  tliL*  pelvis. 
Accordingly,  he  considers  that  the  existence  of  a  twin  pregnancy  is  in- 
dicatt^d  whenever  vaginal  examination  shows  a  head  deep  in  tho  pelvis  in 
an  antiCrior  parietal  presentation — that  is,  with  the  sagittal  snture  lying 
transversely  and  well  postrrior  to  the  luidHne. 

The  presence  of  nu.>rc  than  two  children  can  lie  predicted  with  ccrtai uty 
only  under  very  exceptional  and  favorahle  circuutstances,  although  Kibe- 
mont-Dessjiignes  reports  the  diagnosis  of  triplets  during  pregnancy,  and  its 
eonfiruiation  at  the  time  of  labor* 

Coarae  of  Labor. — We  have  already  referred  to  the  abnormal  size  of 
tlie  ntcms  resulting  from  the  presence  of  twins,  which  may  be  still  further 
increased  by  hydramnios  of  one  ovum.  This  may  give  rise  to  considerable 
discomfort,  the  patieut  Bulferiug  markedly  from  dyspocea,  pressure  symp- 
toms^ and  oxicma. 

Oci: ajiionally  the  extreiue  stretching  of  the  uterus  may  lead  to  an  early 
dilatation  of  the  cervix.  Thus,  in  nue  instance,  I  found  the  cervical  canal 
completely  obliterated  and  tlic  os  externum  dilated  to  5  centimeters  three 
weeks  before  the  onset  of  labor,  Hefen-nce  has  already  bwu  made  to 
the  frcfpiency  of  premature  expulsion  in  these  cases;  and  when  hibor 
gets  in,  owing  to  the  overdistention  of  the  uterus,  the  pains  usiuilly  occur 
at  long  intervals  and  arc  huking  in  inti'usity,  so  that  the  l>irth  of  the 
first  child  ia  often  markedly  prolonged.  The  cord  of  this  child  should  he 
cut  between  double  ligatures*  a^  failure  to  hgate  its  maternal  end  may 
lead  to  the  death  of  the  second  child  from  hiemorrhage,  if  the  twins  are 
derived  from  a  single  ovum, 

rieneraJly  F|)eaking,  the  membranes  of  the  second  child  appear  at  the 
cervix  immediately  after  the  first  is  born  and  mmi  rupture.  Its  ex  pulsion 
usually  follows  the  first  within  half  an  hour,  75  per  cent,  of  the  cases 
et>lleeted  by  Kleinwiichter  occurring  within  this  period ;  while  in  the  re« 
mainder  a  longer  time  elapsetl — ns  miwh  as  twelve  hours  in  7  of  Ids  cas^^s. 
If  spontaneous  delivery  of  the  secfuid  child  does  not  occur  within  half  an 
hour,  interference  is  indicated,  and  the  practice  formerly  in  vogue  of  w^ait- 
ing  hours  for  its  spontan4x>us  t^xyjidsion  cannot  be  reprehended  too  strongly. 

Changes  in  position  of  the  second  child  fref|uently  occur  during  and 
jn§t  after  the  birth  of  the  first,  m  tlmt  at  this  time  a  renewed  examination 
is  necessary  in  order  that  any  abnormality  may  lie  detected  and  the  proper 
measures  taken.  The  condition  of  the  fnetal  heart  shonld  also  be  care- 
fully watched,  and  delivery  immediately  effected  if  it  becomes  abnormal. 
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As  a  rule  the  plaeunta  of  the  firBt  child  reinaiB&  in  situ  until  the  com- 
pletion of  labt»r»  but  in  rare  instances  it  may  become  partly  or  compk't-ely 
separated  and  give  risu  to  htiHiiorrhage.  Under  these  circumstances  the 
second  child  should  be  delivered  at  once. 

In  most  cases  l>oth  twins  present  by  the  vertex,  though  not  very  rarely 
one  deeccnds  by  the  breech.  In  1,849  cases  analyzed  by  Leonhardt  the 
following  conditions  were  noted; 


First  twin. 

Second  twin. 

Feb  cent. 

Vertejc, 

Vertex, 

38.53 

Vertex, 

Breech, 

21.19 

Breech, 

Vertex, 

14.. 35 

Bree«h, 

Breech, 

10.76 

Vertex, 

Tranavcrse, 

8.32 

Breech. 

Trans%'er8e, 

4.29 

Tranavor9c*» 

Vertex, 

0.87 

TmtiHversts 

Breeeh, 

0.77 

Transverse,    ^.-r^^-^ 

.            Transvera©, 

O.S>2 

^<?^^^B 

^ 

Total  .... 

.. 100.00 

^^ 
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Wben  the  children  are 
small  in  size,  their  pre* 
sen  ting  parts  may  !>oth  at- 
tempt to  enter  the  supe- 
rior strait  at  the  same 
time,  and  thus  mutually 
interfere  with  one  an- 
other* This  complication 
h  known  as  collmon,  and 
(J  may  otf  ur  when  both  chil- 
dren present  by  the  vertex, 
or  when  one  presents  by 
the  lu-ad  and  tl»e  other  by 
the  breech.  In  the  first 
case,  an  attempt  should  be 
made  to  push  up  the  pre- 
srntin^  part  w!iit4i  is  k*88 
dii^tinetly  enpi|fcd.  and 
then  to  deliver  Die  otlier 
child  rapidly.  If  this  is  not 
pOiJsiltle,  the  wholo  hand 
should  be  introduced  into 
the  uterus  and  the  condi- 
tion of  affairs  carefully 
studied,  Oceasionally  it 
will  be  found  advisable  to 
apply   forceps   to   tlie    up- 

Fio.  a33.--I>tAGHAM  SHOWING!  CoLLiiiioN  BBTwi»K  pf'^iuost  child  Bod  attempt 
Hbads  or  TwtNa.  to  drag  it  past  the  other. 

In  rare  instances  craniotomy  upon  one  child  may  be  indicated. 
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Now  and  again  during  extraction,  when  the  first  child  presents  by  the 
hreech  and  the  second  Ity  the  vertex,  the  two  lieads  may  bec^aine  locked  just 
above  the  superior  strait,  that  of  the 
second  fitting  into  the  neek  of  the  first 
child  and  niaking  its  delivery  unpos- 
fiibie.  Under  sucli  circunistancct?,  if 
the  head  of  the  isecond  child  cannot 
be  displaced,  the  first  child  should  be 
decapitated,  as  it  nnist  incvitahfy  per- 
ish during  any  attern[)l  at  extraction; 
after  this  the  Ixidy  should  lie  brought 
away  and  the  Bceond  child  then  de- 
livered by  forcepg. 

In  rare  in.^tancogi,  the  first  child 
may  prct^ent  t^an^tverl4cly  and  be  strad- 
dled by  the  i^ecoiid  in  such  a  manner 
that  the  legs  of  tlie  latter  protrude 
from  the  cervix.  Traction  upon  theui 
will  serve  only  to  wedge  the  shoulder 
of  the  other  child  more  firmly  into 
tlie  ficlvis  and  give  riee  to  insuperable 
difficulties.  The  ji roper  tr*'attncnt  can 
only  be  detenu ined  after  most  i-arcfui 
examination    under    anaiHthegia    with 

the  entire  hand  in  the  uterus,  as  tlie  second  child  cannot  l)e  boni  until  the 
delivery  of  the  first  has  been  eiTccted.  The  condition  may  call  for  version 
or  deca[iitation^  according  to  the  exigcucies  of  the  individual  case. 

Owing  to  previous  ovcrdistention,  the  uterus  not  infrei|uently  fails  to 
contract  and  retract  satisfactorily  during  the  third  stage  of  labor,  ao  that  ab- 
normalities in  the  placental  period  are  not  infrequent.  If  there  is  any  ten- 
dency toward  an  excessive  loss  of  blcMMl,  tlie  obstetrician  shoidd  iuimediately 
exprt^ss  the  placenta  by  C*rede's  uu^thod,  instead  of  waiting  for  tlie  fuudiw  to 

Inse  up.  Occasionally  the  area  of  placental  attachment  may  be  so  large  that 
abnormalities  in  its  detachment  may  i-ender  necessary  its  manual  removal. 
This  operation,  however,  should  not  be  resorted  to  unless  urgently  indicatwl. 
The  danger  of  hjpmorrhage  drn^  not  end  with  the  expulsion  of  the  pla- 
centa, as  the  ut4^*rus  sometimes  relaxr»s  during  tlit*  liour  immediately  follow- 
ing. Accordingly,  the  physician  should  remain  in  the  house  for  some  time 
after  the  completion  of  labor  and  give  his  personal  su[)er\ision  to  the 
condition  of  the  iit4?rus,  kneading  it  n]>on  the  first  indication  of  relaxation, 
and  reenforcing  it  by  the  hypCKlermic  administration  of  ergot.  Neglect  in 
this  direction  has  sometimes  led  to  the  death  of  the  patient  from  post- 
partum hiemorrhage. 


I 

I 
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TwiKs  (Anjerican  Ti"Xt-Book). 
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washed  and  disinfeetcd,  as  descviljrd  in  Clmpter  XV,  and  then  encaeed  in 
sterile  rubber  gloves.    As  alreatly  indicated,  1  consider  the  use  of  the  latteir 

379 


J 


380       INDUCTION  OP  ABORTION  AND  PRRMATURK  LABOR 

pntial  even  for  the  conduct  of  normal,  and  consequently  no  argument 
need  be  advanced  as  to  their  neccsgity  at  ojx^rations. 

A  snfficjont  quantity  of  rlressin^s,  towels,  ^^auze,  absorbent  cotton,  and 
ligatiiree,  ciirefully  sterilized  bf  forehand,  should  lie  in  reailinr!?^^.  All  in- 
gtnmient^  sliouhl  lie  rendercMl  sterile  Ity  boiling  irumediately  before  the 
operation.  As  an  LMnoUient,  vaseline,  whith  ims  been  sterilized  by  boiling 
in  small  jars,  will  serve  everj^-  purpose. 

The  pubic  hairs  diould  be  shaved^  and  the  external  genitalia  thor- 
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onghly  cleansed  with  green  soap  and  hot  water,  rinsed  off  with  sterile  water, 
frt»t'ly  irrigated  with  95  per  cent  alcohol  and  finally  with  a  1  to  1,000 
bichloride  solution,  and  finally  covered  with  a  towel  soaked  in  the  aame, 
which  Bhould  remain  in  plaee  until  the  operation  is  begun.  Disinfection 
with  tincture  of  if»dine  has  not  proven  satisfactory  in  my  hancls,  as  in  some 
patieuts  it  leads  to  intense  irritation,  which  may  persist  for  s^ouie  days. 

If  the  woman  is  uninfected,  it  is  not  nect^sary  to  attempt  to  disinfect 
the  vagina  by  means  of  antiseptic  irrigations  or  other  manipulations.    But 
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R^Jmperahire  h  elevjitcMl,  or  the  {mlient  hni^  Ikxmi  suhjeett^^l  to  reptmted 
Bxainiimtjous  *tr  atk^iupls  at  rlcliverv',  a  vagina!  rlouilie  of  a  1  to  5,000 
bichloride  solution  may  he  given. 

BefoiT  the  ^U'vile  <\tq^'\u^s^  are  put  in  place,  tho  liladrlpr  s^liould  l>e 
iptietl  with  a  sterile  riihtK*r  fatlveter.  In  the  early  montlis  of  pregnancy,  a 
ij^teriiled  Itladder  interfeivp  with  hiniannal  manipulations,  whiU'^  at  labor  it 
[lay  atfett  tlu*  t^ngageriient  of  the  presenting  part,  and  aftor  the  hirth  of  \]\q 
11  Id  interfere  with  the  proper  conduct  of  the  third  ntage  of  lahor. 

01i,stetrical  o|)e:raticnis,  with  the  exception  of  Ca^fiarean  8t>ction.  are  u^y- 

illy  undertaken  with  the  fwitient  in  tlie  httiotouw  |iot^ition.    Ah  the  ordinary 

low  htxls  now  in  ust^  are  very  inconvenient  for  the  jierforuiance  of  an  opera- 

Ition,  it  is?  advisable,  even  in  private  practice,  to  place  the  patient  upon  a 

narrow  table:  one  that  will  an^iwer  the  pnri>ose  quite  satisfactorily  Ib  ubu- 

[ally  to  be  found  in  ever}-  kitehen,  but,  if  a  suitatde  tiible  is  not  available,  a 

itisfaetory  makeshift  may  In:?  obtaincHl  by  unscrewing  the  nnrror  from  a 

|l)edrot>m  bureau.    Anffstheeia  is  indispensiible  for  all  but  the  simplest  oper- 

itive  procedures,  antl  if  it  is  to  lie  j^roUmged,  ether  is  safer  than  chloroform* 

)n  account  of  the  late  poisoning  whieli  sonietLmes  foOows  the  use  of  tlie  lat- 

|ter  drug.     As  soon  as  tlic   patient  is   fully  under  its  iniliience,  her  hut- 

tot^kfi  should  he  bro^ight   to  the   edge  of  the  talile,  and   her  legs   held  in 

jlace  by  a  leg-holder.    The  nightgown  fihould  be  rolb^l  up  above  the  hips 

[to  avoid  soiling,  and,  as  soon  as  the  extermd  genitalia  have  l>een  prepared, 

the    legs    should    be    encased    in    sterile    stockings    made    especial iy    for 

[this  purpose,  and  the  abdonu^n  and  buttocks  covered  with  sterile  towels  in 

jeueh  a  manner  as  to  leave  only  the  genitalia  exposiM].    To  avoid  the  poggi- 

itility  of  contamination   from    the   rectum,   it  is  advisable  to  empty  the 

[lower  bowel  by  means  of  an  enema,  and  then  cover  the  anus  with  a  folded 

I  sterilized  k>wel,  which  can  l)e  hebl  in  |>ket^  liy  a  strij>  of  adhesive  plaj^ter 

passed  over  the  buttocks,  after  which  a  specially  prepared  sterile  sheet  should 

Icover  everything  except  the  immediate  field  of  operjition. 

Induction  of  Abortion.^By  this  trrm  is  underst(»od  the  artificial  ter- 

[mination   of  prt^gnaney   before   the   fa-tus  has  attained   viability— namely, 

[prior  to  the  twenty -eighth  week.     The  operation  dates  from  the  mo^t  re- 

[mote  antiquity,  and  more  or  It^s  accurate*  directions  for  its  performance 

•  are  to  l>e  found  in  the  earliest  wxitings  npon  rnerlieine.     It  was  so  exten- 

f  snivel y  practiced  in  Rome  that  wo  find  it  repeatedly  referred  to  by  Plautus, 

Juvenal,  and  otlier  secular  writers  a^  a  matti}r  of  ever}wlay  occun'Oince. 

With  the   spread   of  (Christianity,   liowever,   it  came  to  he   considered   as 

I  criminal,  except  when  undfTtaken  as  a  last  resort  in  order  to  save  the 

life  of  the  mother;  and  we  now  draw  a  sharp  distinction  between  criminal 

and  therapeutic  abortion.     For  full  bistorical  drtails  the  reader  is  referred 

I  to  the  works  of  Levin  and  Bremiing,  Brouardel,  and  Kleinwacliter. 

Indications. — Three  groups  of  cases  may  offer  an  indication  for  the 
operation.  Thus  we  may  think  it  our  duty  to  induce  an  abortion:  (1)  As 
a  direct  means  of  saving  the  life  of  the  motlier;  (2)  to  do  away  with  a 
condition  which  may  threaten  her  life  if  gestation  continues;  and  (:^)  to 
avoid  certain  dangers  wdiich  may  gupervene  if  pit^gnancy  is  allowed  to 
progress  to  full  term. 
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Under  no  t'ireunistances  slioulil  an  abort i tin  l>e  iintlrrtaken,  unleBS  a 
careful  and  thorough  examination  ha.s  deitioiistratol  that  the  patieut  is 
in  a  really  serious  condition.  Her  statenieTrts  are  entiHed  to  but  little 
weight,  and  the  decision  to  interfere  should  lie  hased  entin?lY  \ipon  objective 
eyinjjtoms  and  eontliti(in8.  Moreover,  it  slundd  never  l^e  done  without  a 
consultation  with  a  seeoud  ])li\\sieian,  who  ass^unies  Im  share  of  the  respoii* 
Bibilitv-  This  precaution^  besides  securing  for  the  patieut  atlditional  advice, 
unll  protect  the  physician  from  a  pogsible  blackmailing  on  the  part  of  un- 
serupulona  persons, 

In  the  first  group,  the  best-rreognized  indication  for  tlie  operation  is 
afforded  hy  pernicious  vomiiing  of  pregnancy.  In  luoiit  instances  this  con- 
dition is  neurotic  in  origin  and  can  be  cured  by  appropriate  nieasures, 
particularly  hy  a  modified  reet  cure,  dietetic  treatment,  and  suggestion. 
More  rarely,  however,  live  vomiting  is^  a  manifestation  of  a  profoun<l  toxf^ 
niia,  ay  will  hv  deserit>ed  in  the  chapter  on  the  toxaMniasJ  of  pregnancy.  If 
the  latter  diagnosig  be  cBtablished,  and  the  condition  prove  refractory  to 
treatment,  the  prompt  induction  of  abortion  \b  urgently  demanded. 

Prior  to  the  recognition  of  the  varying  nature  of  this  condition,  there 
was  a  natural  hesitancy  on  the  |iart  of  the  physician  to  interfere  owing  to 
the  fact  that  in  most  cases  the  vomiting  ceaseti  spontaneously^  or  was  re* 
lieved  by  treatment.  For  this  reason,  the  operation  w^as  frequently  post- 
poned until  the  condition  of  the  patient  had  become  so  serious  that  dt^ath 
was  the  inevitahh'  consn|uence,  whether  abortion  was  induced  av  not*  Now 
that  we  know^  more  about  it,  such  delay  is  not  justifiable. 

The  induction  of  abortion  is  likewise  urgently  imlieateil  when  the  uter- 
ine contents  have  become  infected,  a  condition  wbieli  frequently  follows  at- 
tempts at  eri'mi't}al  (thortwn,  Under  such  circunistanees,  if  the  fcetus  has 
not  already  sueeumbed  it  will  aliuost  certainly  die,  and  the  greatest  chance 
of  saving  the  woman's  life  lies  in  promptly  emptying  the  nterns  and' clean- 
ing its  cavity. 

Formerly  it  was  believed  that  abortion  sliould  be  induced  for  incarcera- 
tion of  the  retro  flexed  pregnant  ntenis,  as  well  as  in  the  rare  cases  of  hernia 
of  that  organ,  inasmuch  as  death  is  the  usual  result  if  the  jnitieiit  be  left  to 
herself.  At  present,  liowever,  better  results  are  obtained  in  the  former 
condition  by  perfonuing  lajiarotomy,  freeing  tlie  uterus  from  adhesions  ami 
replacing  it  in  a  normal  position,  after  which  pregnancy  may  pursue  an 
u  n  i  nt  e  r  r u  p  te  d  co  u  r se. 

In  the  second  group,  marked  rmal  imuffideniij  or  acute  nephritis  may 
necessitate  the  operation.  But  inasmuch  as  sucli  conditions  usually  develop 
later  in  pregnancy,  they  will  he  consid(Ted  when  we  take  np  the  induction 
of  premature  labor. 

Diseases  of  the  ovuvi,  such  as  hydatid i form  mole,  occasionally  afford  an 
indication  for  the  operation.  Whenever  this  condition  is  diagnosticated  the 
uterus  should  be  emptied  at  once,  no  matter  what  be  the  j>eriot!  of  pregnancy, 
as  under  such  circumstances  the  fo'tus  is  either  dead  or  very  imp*^rfectly 
developed,  and,  if  the  diseased  chorion  be  allowed  to  remain  in  the  uterus, 
a  chorioK^pithelioma  may  develop. 

Uterine  htrmorrhage  in  the  early  months  of  pregmmey  is  generally  a 
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of  beginning  epontaneouB  abortion,  but  if  the  loss  of  blood  continues 
'or  some  time,  and  is  not  foliuwi^d  by  expulsion  o!  the  ovum,  the  uterus 
ihould  be  eniptied  artiiieially.     ^Fhe  rare  ea&es  of  mi^^sfd  aburiwu,  iu  wliich 
be  ovum  is  retained  for  weeks  or  montlis  after  the  death  of  the  embryo, 
demand  that  the  uterus  sbould  be  emptied  as  soon  as  a  satisfactory  diagno- 
sis is  established. 

The  indieations  in  the  third  crroup  are  afforded  by  markedly  contracted 
elvis  or  tumor  formatioos,  and  pidmonary  tuberculosis.     Formerly,  the 
duetion  of  abortion  at  an  early  period  Mas  considered  justifiable  when 
le  pelvis  was  so  contracted  as  to  pri'sent  an  absolute  Indication  for  Ctesar- 
n  section;  but  at  present,  in  view  of  the  excellent  results  which  attend  the 
latter  operation »  tliis  view  is  no  longer  held.    The  same  applies  when  preg- 
ancy  is  complieatrd  by  the  presence  of  uterine  mtjoniafa.    If  tbc  sympiojus 
re  urgent^  tiysterectomy  sbould  be  perfonned  without  regard  to  the  exist- 
ence of  pregnancy;  but  if  the  tumor  prominies  to  act  merely  as  a  mechanical 
obstacle  to  labor,  pretrnancy  should  be  allowed  to  go  on  to  term,  and  Csesar- 
fan  sfction  tben  pi^forjoed,  folio we<l  by  removal  of  the  utjerus. 

Ovarian  tumors  com pli eating  pregnancy  iJo  not  call  for  the  induction 
of  abortion,  but  should  be  removed  by  laparotomy  as  soon  as  tlie  diagnosis 
IB  mafle.    In  many  sneh  cases  this  can  be  done  without  causing  interruption 
f  the  pregnancy,  and  simntancous  delivery  will  occur  at  term. 

The  induction  of  abortion  is  not  indicated  in  malignant  growths  in- 

'tolving  tlie  uteras  or  adjacent  organs*     In  carcinoma  of  the  cervix,  the 

eatment  to  be  pursued  dilTers  according  to  circumsbinces.     If  the  con- 

itian  be  operabh-,  imnu^diale  hysterectomy  is  imlicatid  wiibout  regard  to 

the  presi*nee  of  pregnancy;  l>ut  if  the  disease  has  progressed  tan  far  to  offer 

a  prospect  of  pi^nnanent  cure  after  operation,  gi'^tation  should  lie  alknved 

Id  continue  in  the  intcn/sts  of  the  child,  which  sbould  be  delivered  at  term 

\y  the  procedure  most  a[>))roi)riate  to  the  particular  case. 

Owing  to  the  well-known  fact  that  pulmonary  tuberculosis  usually  pro- 
taes  much  more  rapidly  after  child-bearing,  it  is  advisable  that  tuber- 
ous women  take  ever)'  precaution  to  avoid  the  poissibility  of  conception. 
f  this  occurs,  however,  it  is  tlie  duty  of  the  phvfueian  to  induce  abortion,  in 
e  hope  that  by  ending  the  pregnancy,  and  placing  the  patient  in  ])roper 
surroundings  afterward,  tbe  disease  nuiy  \m  arrested,     I  feel  very  strongly 
at  interference  is  not  only  justiEed,  but  is  almost  imperative,  in  a  first 
regnancy,  or  in  patients  in  whom  the  existence  of  the  disease  is  only  dis- 
iovered  after  the  occurrence  of  conception.     On  the  other  hand,   I    feel 
fquaJly  strongly  that  a  second  abortion  shonld  not  be  done  after  the  [latient 
has  been  warned  to  avoid  the  possibility  of  becoming  pregnant  until  after 
the  disease  has  bet^n  either  cured  or  at  least  arrested. 

I  Method.^  of  Indue  in  (J  Ahorii^jfi.^ — The  nittbods  of  inducing  abortion  vary 
according  to  the  duration  of  i^regnancy.  In  the  first  four  months  the  opera- 
tion can  frequently  l>e  com]>leted  at  a  single  sitting,  if  nec^essarj%  whereas 
between  tliis  period  and  the  seventh  month  the  methods  employed  for  the  in- 
duction of  premature  labur  are  more  appropriate.  In  the  first  period,  if  the 
rvix  is  somewhat  soft^  lud,  it  can  usually  be  sufficiently  dilated  by  Tocans 
of  GoodelFs  or  Hegar's  dilators  to  admit  one  finger.     Tbe  entire  hand. 
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anointerl  witli  sterile  vat^tline,  in  tlien  iiilroJuciMl  into  the  vagina  and  the 
iruli'x  fiii^^rr  ciirritfl  up  into  the  iit^Miiie  (avity ;  wliile  the  other  lunirl^  plart^d 
upon  the  Jihtlonien,  forces  the  uterus  tlownwanL  With  the  finger  within  the 
uterus  the  ]*keenta  is  separated  from  itt?  attaehments,  after  which,  accord- 
ing to  tlie  dnratiim  of  [iTegnnney,  the  iirmluet  of  conception  is  removed 
entire  or  is  broken  up  into  small  pieces,  which  can  he  removal  li>^  means  of 

an  at>ortion  or  ovum  forceps. 
To  attempt  to  empty  the 
uterus  blindly  by  means  of  a 
curette  and  ovum  forceps  h 
an  unwise  procedure,  inas- 
Fi<3.  337.— Ooodell'b  Dilator*  much   as   many   cases   are   re- 

ported in  wijich  such  o|ieni- 
tions  have  caused  perforation.  Still  more  frequently  larger  or  smaller  por- 
tions of  the  placenta  are  left  liehind  in  the  uterus,  giving  ri^e  by  their 
presence  to  eeriou^  hieinorrhage  and  occasionnlly  to  infection.  In  other 
instances  only  a  portion  of  the  decidua  ij?  curetted  away,  while  the  ovum 
ii^  left  in  situ  and  goes  on  to  further  deveh>[uiieni.  Accordingly,  one  can 
never  fe*'!  t^nre  that  the  n])eratii»n  is  eonsplete*  unless  one  or  more  fingers 
have  lieen  introdiKcd  into  the  uterus  ami  carefully  paljnited  its  interior. 
In  nmny  cases,  and  particularly  in  women  pregnant  for  the  first  time, 
the  cervix  may  Ik*  so  resistant  that  rapid  di  la  tuition  can  be  etTecled  only  at 
ex[Kmse  of  deep  laceration.  Under  such  circumstances,  ii  baste  is  not  im» 
j)erative,  a  strip  of  sterile  gauze  ^^ 
may  he  tigtitly  paclced  into  tlie  C3i 
cervical  canal  and  tlie  vagina  ^J 
firmly  tamfmned  with  the  same 
material.  When  tlie  pack  h  re- 
moved at  the  end  of  twenty-four  hours,  the  entire  ovum  will  frequently 
follow  it;  while  in  other  eases  the  cervix  will  he  sufficiently  softened  to 
permit  the  introdneticm  of  the  finger,  or  at  least  of  its  dihitation  witli 
a  suitable  instrument.  The  ein])loyment  of  a  laminaria  tent  has  been 
reconimencled  by  many  authorities,  and  affords  an  eillcient  means  of  slow 
dihitation,  but,  as  it  cannot  be  sterilized  satisfactorily,  its  use  adds  greatly 
to  the  risk  of  infection. 

On  the  other  hanil,  when  rapid  dilatation  is  out  of  the  question,  and 
it  is  desired  to  complete  the  abortion  at  one  sitting,  the  uterus  may  be 
readily  and  rapidly  emptied  after  vaginal  hysterotomy.  In  this  ojxTa- 
tion.  the  bladder  is  separated  from  the  anterior  wall  of  the  cervix^,  and  the 
latter  incised  with  scissors  up  beyond  the  internal  <*s.  The  finger  can  then 
be  introduced  into  the  uterine  cavity  and  peel  olT  and  remove  the  ovum, 
after  which  the  nterine  and  vaginal  wounds  are  united  by  catgut  sutnres* 
The  details  of  this  operation,  w^bich  I  enqdoy  with  increasing  satisfaction 
and  frequency  each  year,  will  he  found  under  Vaginal  Ca*sareun  Section. 
Abortion  is  sometimes  inducted  by  perfarating  the  meml)rane8  with  a 
Bterile  sound  and  allowing  the  liquor  amnii  to  drain  off.  The  desired  result, 
however,  does  not  always  follow  this  manoeuvre,  and  it  frequently  becomes 
necessary  to  supplement  it  by  one  of  the  procedures  jnst  described. 
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In  the  early  months  of  pregnfliiey  exposure  to  the  fletion  of  the  Rnntgen 
Imv  sometimes  leads  to  the  deiith  and  euhseqiient  extrusion  of  the  feet  us. 
[Beiflfersehekl,  however,  gtatci?  that  the  mcthcMl  is  not  apphcable  to  the  in- 
I  duct  ion  of  therapeutic  abortion,  as  repeated  expoflures  are  required  and 
teven  then  the  result  is  not  assured. 

Prognosis, — The  prognosis  varies  aecording  to  the  indication  for  which 
^the  operation  is  undertaken,  but,  with  the  patient  in  fairly  good  comhtion, 
Bati&factorv  rei^ults  should  always  follow,  provirled  a  rigid  asA?ptic  technique 
is  oJjeerved,     In  my  hajids  vaginal  bytsterotoniy  ha.s  proved  a  much  more 
itisfaetory  and  lees  dfingerous  procedure  than  forced  instrumental  dilata- 
tion of  a  rigid  cervix. 

Induction  of  PrematEre  Iiahor* — By  this  term  we  designate  the  arti- 
ficial termination  of  pregnancy  after  the  child  has  reached  the  period  of 
viability — that  is,  after  the  twenty-i^ighth  week.  The  operation  was  per* 
formed  by  Guillemcau,  Maurieean,  Jui^tine  Siegemimdin,  and  others  in 
isolatefl  cases  for  hicmorrhage,  but,  accorrling  to  Denmim,  it  was  not  gen- 
erally advocated  until  17.'>6,  when  a  conference  of  pliysieians  was  held  in 
London  to  devii?e  nutans  for  doing  away  with  the  frightful  mortality  then 
following  Capsarean  section  for  contracted  pelves. 

Indkaiions. — The  indications  for  t!ie  operation  are  twofold:  to  obviate 

the  dangers  attending  delivery  at  term   tltrougb  a  ccuitraeted   pelvii?,  and 

to  save  the  life  of  the  motlier,  wben  seriously  threatened  by  nonie  disease 

^- from  which  she  may  be  suffering,  or  on  account  of  some  pathological  con- 

^Bdition  existing  in  the  ovum. 

In  irtntracted  pelvei<,  premature  labnr  is  induced  with  the  idea  that  the 
imperfectly  developed  child  will  be  born  more  readily  than  at  tenm     This 

ITiew  IB  undoubtedly  correct,  and  if  the  welfare  of  the  mother  alone  were 
concerned  the  operation  shouhl  be  undrrtaken  in  all  eases.  We  know  that 
Lilnir  will  be  easier  the  earlier  the  operation  is  i>erf(>ruied,  but  it  must  be 
remembered  that  the  child  will  he  less  liable  to  survive,  and,  even  if  born 
alive,  its  chances  of  fluccumbing  to  complications  after  its  birth  will  be 
pro|K)rtionately  greater.  Inasmuch,  then,  as  the  later  the  operation  the 
better  the  outlook »  so  far  as  the  eliild  is  concerned,  the  induction  of  pre- 
mature labor  sliould  imt  be  attempted  before  the  thirty- fourth^  and  pre- 
ferably not  before  the  thirty-sixth,  week  of  pregnancy. 

The  question  as  to  the  proj)ri ety  of  tlic  operation  has  given  rise  to  an 
extensive  literature.  At  the  International  Medical  Congress  of  181)0,  held 
in  Berlin,  it  was  one  of  the  chief  h^ubjeets  under  diseuHsion,  when  8iiuger 
was  praetieally  the  only  speaker  who  opposed  its  euqiloyment  in  mrwlerate 

P degrees  of  pelvic  contraction.  With  increasing  knowledge  as  to  the  course 
of  labor  in  contracted  pelves,  together  with  the  generally  gotxl  results  fol- 
lowing the  classical  C^a^sarean  seeiion,  and  the  development  of  pubiot-f>my 
and  extra-peritoneal  Ca^sarean  section,  a  marked  change  in  sentiment  has 

»occnrred,  and  the  induction  of  labor  has  lost  greatly  in  popularity. 
It  is  now  generally  recognized  that  from  70  to  80  per  cent,  of  all  labors 
complicattd  hy  contracted   pelvis,  iuchidiug  the  rases  *>f  pronouiaed  de* 
formity  which  require  radical  interference,  will  cud  B|iont4ineously  if  treated 
expectantly.     With  this  fact  in  mind  Pinard,  Bar^  Kronig,  myself,  and 
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others  hold  that  the  induction  of  proTriatiire  labor  is  no  l<mper  justified, 
that  in  cases  of  moderate  pelvic  eontrnetinn  equally  good  results  for  the 
mother,  and  far  better  results  for  the  child,  will  be  obtained  by  abstaining 
from  the  former  operation,  and  subject ing  the  |>atient  to  a  test  of  the  second 
stage  of  labor,  and  resorting  to  Ca^sarean  section  or  pubiotomy  should  na- 
ture prove  herself  inefficient. 

Following  these  principles,  S29  cases  of  contracted  pelvis  of  all  grades 
were  treated  in  my  clinic  up  to  July,  1910,  and  74.76  per  cent,  of  the 
patients  were  delivered  spontaneously.  Three-quarters  of  the  operations 
were  necessary  on  account  of  the  pelvic  contraction,  while  tlie  remaining 
quarter  were  performed  for  non-pelvic  indications.  90.3  per  cent,  of  the 
children  left  the  clinic  in  good  condition,  and  upon  deducting  the  cases 
in  which  the  child  was  dead  at  the  time  of  admission  of  the  patient^  or  died 
from  such  extraneous  causes  as  syphilis^  broncho-pneumonia,  etc.,  the  net 
fa?tal  mortality  due  to  the  pelvic  contraction  was  4  per  cent. 

The  princi])al  dilliculty  connected  with  the  induction  of  lab^r  is  to  recog- 
nize the  cases  which  will  refjuire  it,  and  to  choose  the  connect  time  for  itB 
performance,  Bince  we  are  unable  to  determine  accurately  the  size  of  the 
chihl's  head.  The  methods  of  Miilkr,  Aldfeld,  and  others,  to  which  refer- 
ence will  be  made  in  the  chapter  upon  the  treatment  of  contracted  pelves,  do 
not  lead  to  very  accurate  results,  so  that  the  operation  is  frequently  per- 
formed unnecessarily,  or,  owing  to  tlie  desire  of  postponing  it  until  the 
latest  possible  moment,  it  is  not  undertaken  until  the  child^s  head  has 
attained  such  proportions  as  to  render  its  passage  through  the  pelvis  diffi- 
cult or  impossible. 

The  results  obtained  are  extremely  satisfactory  so  far  as  the  mother  is 
concerned,  the  matenu^l  mortality  lieing  only  1.03  per  cent,  in  391  opera- 
tions performed  by  Ah  If  eld,  liar,  Leopold,  and  Pinard.  On  the  other  hand, 
the  fcetal  mortality  is  relatively  high,  varying  from  45  to  12  per  cent,  ac- 
cording to  the  statistics  from  various  lying-in  hospitals.  Klein wachter, 
after  an  exhaustive  study  of  the  subject,  concludes  that  78.3  per  cent,  of  the 
children  are  bom  alive,  but  that  many  of  them  die  soon  after  birth,  and  only 
60.4  percent,  leave  the  hospital  in  good  condition.  According  to  these  fig- 
ures, then,  the  net  mortality  would  be  39,6  per  cent. ;  hut  when  we  consider 
that  mofit  careful  nursing  and  appropriate  feeding  are  afterward  necessary, 
it  is  apparent  that  no  inconsiderable  jKirtion  of  tlie  children  dismissed  from 
the  hoB[)ital  in  good  condition  must  inevitably  perish  within  the  first  year, 
and  it  is  hardly  an  exaggeration  to  statue  that  scarcely  one  half  of  those  born 
alive  survive  that  period.  It  would,  Iherefore,  appear  tluit  the  ultimate 
results,  so  far  as  the  children  are  concerned,  are  go  poor  as  not  to  commend 
the  operation  tr>  favorable  com? i deration,  and  that  equally  goo<]  results 
would  be  obtained  hy  treat  in  of  all  cases  expectantly,  and  performing  cra- 
niotomy whenever  operative  <lclivery  became  necessary.  As  this  would  be  a 
manifest  absurdity,  it  fo!h*ws  thsit  the  o]ieration  should  be  ahandontnl. 
In  my  entire  e\ fieri ence,  I  have  eioployed  it  in  only  one  case  nf  contracted 
pelvis,  and  have  no  cause  to  reg^ret  my  action.  It  mu^t,  however,  be  ad- 
mitted that  all  authors  do  not  share  this  view,  as  Norris,  Herff,  and  others 
contend  that  their  results  are  fairly  satisfactory. 
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At  the  p region t  time,  tlien^  it  seems  to  me  that  the  only  rational  indica- 
tion for  the  indiietion  <>f  premature  lahor^  so  far  as  ecxnetTng  the  existence 
of  disproportion  hetween  the  pize  of  the  head  and  the  pelvis,  is  afforded 
hy  the  rare  caseg  in  which  the  pelvis  is  normal  hut  the  child  abnormally 
large,  owing  either  to  exeeBsive  development  or  to  an  undue  prolongation 
of  pregnancy.  If  excessive  development  he  detected  some  time  previously 
to  term,  the  operation  is  clearly  indicated,  and  the  same  holds  good  in  the 
exceptional  cases  of  prolonged  pregnancy,  provided  the  child  appears  to 
be  fully  developed. 

The  most  usual  indication  for  the  operation,  however,  js  afforded  by 
diseases  which  threaten  the  life  of  tlie  mother,  while  at  the  same  time 
there  exists  a  prohahility  of  cnre  aiter  the  termination  of  gestation.  This 
is  particularly  true  in  tho«e  cases  of  ioxw.mxa  or  acttlQ  nephritis  complicat- 
ing pregnancy,  which  show  no  tendency  to  suhside  in  spite  of  appropriate 
treatment.  Experience  teaclies  that  under  such  circumstances,  even  if 
pregnancy  be  allowed  to  continue,  premature  lal>or  frc^quently  occurs 
mtaneonBly^  when  a  large  j^roportion  of  the  children  are  horn  dead,  or, 
alive^  very  imperfectly  developed.  Moreover,  one  should  also  take  into 
consideration  the  iKit^^itiility  that  the  renal  changes  may  heconie  chronic. 
Accordingly,  if  threatening  symptoms  supervene,  labor  t^Iiould  be  induced 
at  any  period  of  pregnancy  witliout  too  conservative  a  regard  for  the  life 
of  the  child. 

In  patients  presenting  toxfemic  spnptoras,  the  total  amount  of  albumin 
and  urea,  contained  in  the  twenty-four  hours'  urine  should  be  determined 
daily,  and  whenever  there  is  a  steady  increase  in  the  amount  of  albumin 
and  a  corresponding  decrease  in  the  amount  of  urea,  in  spite  of  ajjpro- 
priate  treatment,  labor  should  be  induced  in  the  hope  of  preventing  the 
ont^et  of  cclampeia.  If  (^'lanip^ia  supervenes,  pregnancy  j^lunild  be  ter- 
minated as  soon  as  possible  by  accouchement  force,  provided  the  medical 
attendant  is  a  competent  operator. 

Cardiar  lesiom  neeiisionally  dcnmnd  the  indueiion  of  premature  labor, 
but  this  should  be  resorted  to  only  in  cases  of  broken  compensation,  which 
da  not  yield  to  ap]>ropnate  treatment. 

From  the  time  of  D'Outrepont  (1828),  it  has  been  recommended  that 
the  operation  be  undertaken  in  the  interests  of  the  child  in  the  rare  cases 
of  tuberculosis  in  which  the  condition  of  the  mother  is  so  serious  as  to 
make  it  probable  that  she  will  not  live  until  term. 

Spontaneous  interruption  of  pregnancy  fref|uently  occurs  during  the 
course  of  the  acute  infectious  diseases^pncumoma,  typhoid  fever,  etc.— 
but,  inasmuch  as  experience  has  shfiwn  tluit  it  materiafly  incrc^anes  the  risks 
to  the  miyther,  the  induction  of  premature  labor  is  contra-iudieated. 

In  rare  instances  a  general  fierijjheral  neuritis  may  so  endanger  the 
life  of  the  mother  as  to  call  for  interference.  Lepage  and  Sainton  (1901) 
reported  a  ease  of  alcohol ic  origin  in  whieh  the  induction  of  labor  was 
followed  by  most  hajtjty  result g, 

I'he  milder  forms  of  chorea  couiplicating  pregnancy  are  usually  readily 
amenable  to  treatment,  but  when  the  dist^se  assumes  a  grave  tyj>e  it  is 
attended  with  great  danger,  the  maternal  uiortality,  according  to  Fehling, 
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bcini^  3(>  fKT  cent*    Thort^fore,  if  the  jmtii'nt  appears  to  be  in  serious  ilail|] 
premature  delivery  i^houlrl  lie  brought  al>oiit,  as  exptrienoe  lias  sbnwn  that 
the  emptying  of  tbe  uterus  is  sonRninies  followed  by  marked  improvement. 

Id  patients  siiifering  from  true  diabcies.  gestation  sometimes  exerts  a 
very  deleterious  influence  upon  the  course  of  the  disease.  Aeeonlingly,  if  the 
patieut*s  condition  lieeonieB  ahirmin^i,  lalior  shnuhl  be  induced.  In  the 
majority  of  cases,  liowever,  the  so-called  diabetes  of  pregnancy  is  merely 
a  laetosuria  which  is  not  likely  to  l>e  attended  by  serious  symptoms,  the 
patients  being  s|)ontan<:Mn!sly  dclivert^i!  of  liealthy  cbildrcii  at  term. 

According  to  (inuTo  and  others,  the  oerurrenee  of  pregnancy  in  patients 
suffering  from  pcrmfious  atia-mla  or  leukirmia  adds  markedly  to  the  gravity 
of  the  condition,  so  that  in  occasional  cases  the  indyction  of  premature 
labor  may  be  indicated. 

In  patients  sutfering  from  pyelitis,  the  pregnant  uterus  may  so  compress 
the  ureter  as  to  cause  a  damming  ]>ack  of  the  purulent  discharge,  and  ttms 
give  rise  to  a  pf/t^fu-tif phrom's.  In  siicb  circumstances  the  induction  of 
premature  labor  is  indicated.  In  several  eases  under  my  care  interference 
was  followed  by  surprisingly  good  results,  the  patients  recovering  without 
further  1  real  men t. 

P'ormerly  the  induction  of  pivmature  labor  was  recommended  when 
pregnancy  is  eomjdicated  by  uterine  or  ovannn  imnors,  or  !»y  malignant 
disease  of  the  uterus  or  rectum,  which  would  offer  an  insuj>erable  obstacle 
to  lire  birtii  of  a  full-term  child.  At  the  pri'sent  day,  however,  the  o|)^ra- 
tion  can  hardly  be  considered  justiliable.  What  has  already  licen  said  in 
connection  willi  the  inductitm  of  abortion  under  siudlar  condition  also 
holds  good  here. 

In  hfpfrfifKnios,  when  the  abdomen  is  so  distt'uded  as  to  seriously 
tlireaten  the  life  of  tlie  patient,  prtguancy  sboubl  l>e  tenuinated  witliout 
too  much  regard  for  the  presenation  of  the  child,  as  in  many  cases  it  is 
go  poorly  developed  as  to  have  but  little  chance  of  living,  even  if  bom  at 
full  term. 

In  cases  of  htfdaiufiform  mole  alarming  symptoms  usually  come  on 
before  the  fcetus  is  vial)le;  but  even  should  the  twenty-eighth  week  be 
safely  passed  the  inuuediate  t^miination  of  pregnancy  is  imperatively 
demanded. 

Whenever  placenta  jrra'via  m  positively  diagnosed^  the  termination  of 
pregnancy  is  urgently  indicated,  as  it  is  jm|H>ssihle  to  predict  at  what 
moment  uterine  contractions  may  come  on  and  give  rise  trr  ^irofuse  or 
even  fatal  haemorrhage.  * 

In  rare  cases  of  habliiwf  death  of  the  fivius  in  tlie  later  months  of 
prt'gnaney,  when  not  due  to  syt»lnlis  or  renal  disease,  the  induetiun  of 
premature  lal»or  has  km  reeomnirnded  at  a  time  slightly  anterior  to  that 
at  which  ftetal  death  has  occurred  in  ])reviou8  pregnancies,  in  the  hot^e  that 
a  living  child  may  be  obtained.  In  such  cases  the  operation  may  be  under- 
taken if  tiro  parents  are  extremely  anxious  for  a  living  child,  although  in  no 
instance  should  a  positive  assunuice  of  success  be  held  out  to  tliern. 

Prognosis. — As  far  as  tlie  mother  is  coneemtMl,  the  prognosis  of  the 
induction   of  premature  lalior   is  excellent,  provided    a   rigorous   aseptic 
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^hniqiio  is  obpLTVt'd  and  Iut  jihysiral  cdnchtion  is  imt  (^ritiral  at  tlie  time 
of  till'  M|HTation. 

The  prognoriij?  for  the*  cliil^l  rlepeudSt  of  course,  upon  tht*  ileiiree  of  its 
development,  as  well  a^  u[ioii  tlu*  pathological  condition  for  wliieh  the 
uperatioii  js  undertaken,  (lenorally  8]>e.^akin<,^  in  tlie  ea^^e  of  e)iildreii  born 
before  the  thirty-seeond  week  the  rbaneet^  of  ?iurvivin^  are  very  Bmall, 
espifMally  when  nephritis  or  hydra  in  nios  alTords  the  indication  for  inter- 
ference. 

Methofh  of  Indudng  Prrmahirf  Lahnr. — The  siniplest  method— that 
of  Hehede — eonsistt^  in  perfurattuf;  liie  ninnhranes  with  a  sliarp  itiatrn- 
nient  and  allowing  the  atnnh»tie  linid  to  drain  oil".  The  results,  however, 
are  nneert^iin,  so  that  tlic  proeednre  is  applicable  only  in  a  very  liroited 
number  of  eases,  more  es{X'eially  in  hyrlramnios,  and  in  marginal  placenta 
pnevia. 

In  th?  njethod  most  usually  employed — that  of  Krauze — a  bougie  is 
introduced  l)etween  the  membranes  and  tlie  uterine  wall.  In  carrying  out 
this  procedure  the  patient  is  placed  in  the  dorsal  or  Sims*t5  position,  and 
tile  external  f^enitalia  carefully  disinfected.  The  cervix  is  then  brought 
into  view  by  Tueans  itf  a  sjHculum,  aod  i>ne  or  more  sterilized  bougicj^  parsed 
through  it  and  gently  carried  high  up  into  the  uterine  cavity,  between  the 
menibrancs  and  the  uterine  wall.  In  place  of  bougies,  1  prefer  thick-walled 
rublier  catheters,  8  to  10  millimeters  in  diamett*r,  which  can  be  readily 
sterilized  by  boiling.  They  Fbould  lie  intriKliiced  by  nieans  of  a  copper 
stylet,  which  is  withdrawn  after  the  catheter  is  in  jdace. 

The  only  objection  to  Krause's  method  18  itt*  uncertainty.  In  many 
the  introduction  of  a  single  catheter  is  foUowcd  by  uterine  contrac- 
tions within  a  few  hours,  which  lead  to  tla^  exjiulsion  of  the  hetus  after 
a  longer  or  shorter  perio<].  Not  infrequently,  however,  twenty-four  hours 
may  elapse  without  the  appearance  of  pains.  In  such  circumstances  a 
second  or  third  catheter  E?hould  be  introduced.  In  rare  instances  even  then 
the  desired  result  is  not  accomplished,  and  it  becomes  necessary  to  tenuinate 
pregnancy  in  some  other  nuinner.  But  for  tlie  general  practitioner,  when 
haste  is  not  essential,  this  is  the  safest  and  beat  method  of  procedure. 

More  certain  and  rapid  results  are  obtained  liy  the  use  of  inflatable 
rubber  balloons.  Tlmse  of  Champetier  de  I?ibes  are  conical  rul>ber  bags 
with  rt»en forced  walls,  from  whose  suuill  end  extends  a  thick  nib- 
Ijer  tube  provided  w^ith  a  stopcock.  They  are  made  in  several  sizes, 
the  largest  having  a  capacity  of  400  to  500  cubic  centimeters.  The 
patient  having  becii  placed  in  the  dorsal  or  Sims's  position,  the 
cervix  is  brouglit  mto  view.  If  its  lumen  is  1.5  centimeters  in 
diameter  the  bag  can  be  passed  wit^umt  ditliculty,  hut  if  smaller  it 
8hould  be  dilated  up  to  that  size  by  means  of  a  suitable  dilator. 
The  bag,  which  has  been  sterilized  by  boiling,  is  then  tightly  rolled  into  a 
cylinder,  seized  with  an  a[t[)ropriutely  eliapfd  forceps,  thickly  smeared  with 
sterile  vaseline,  introduced  into  the  b>wcr  uterine  segment,  and  then 
pumped  full  of  sterile  salt  solution.  Witliin  a  few  hours  it  usually  so  irri- 
tates the  uterus  as  to  induce  contractions,  which  soon  lead  to  dilatation  of 
the  cen'ix  and  the  exjmlsion  of  the  hag,  after  which  tlie  child  can  he  ex- 
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tracted  or  labor  allowed  to  eml  6poiitaiie'<:iusly,  according  to  the  exigenoie 
of  the  case.   Where  greater  haste  is  necessary,  tlie  tlihitation  may  he  aceeler* 
ated  hv  attrtcliiiig  a  wi^iglit  tn  the  end  of  tjie  tuhe  antl  nUowing  it  to  bang 
ovt^r  the  fnot  ef  tfie  hed.     This  inethful  gives  very  satie- 
factory  re&uUs,  tltotigli  it  h  evitlent  tluit  the  iiitroduc- 
tinn  of  the  lar^^e  tjug  into  the  lower  uterine  sf^rnicnt 
nuiBl    displace    the   pres<»nting   part,   and    oeea- 
Bionally  give  rise  to  iiial presentations. 

Tarnier's     exdtaieur    uterin — a    tbin- 
walled  rubber  bag  3  or  4  centimeters 
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in  diameter — and  Barnes^'s  fnldle-hags 
are  hased  npon  the  Mme  pririeijde,  but 
their  smaller  size  renderg  them  much 
less  efficient  irritants. 
Wlien  the  cervix  ib  but  slightly  dilated,  the  use  of  a  sterile  tarapon  may 
be  attended  t>y  most  excellent  rt»sii!ts.  In  sueli  eases,  nnder  the  most  rigid 
asoptie  precautions,  the  end  of  a  sterilized  4-inch  rolirr  ganze  bandage  is 
tightly  packed  into  the  cervical  canal  by  means  of  a  uterine  dressing  forceps, 
after  which  the  vagina  is  firmly  and  tightly  packed  with  the  same  material 
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The  pack  should  not  be  allowed  to  remain  in  place  for  more  than  twelve 
hours,  and  vn  its  removal  at  the  expiration  of  that  period  the  cervix  will 
be  found  auflieiently  dilated  to  permit  of  other  nianceuvres. 

Numerous  other  methods  for  the  indnction  of  premature  labor  have 
been  suggested  fn>m  time  to  time,  among  which  may  l)e  nn  ntioned  that  of 
Cohen,  This  consisted  in  the  injection  of  *^nO  to  300  cubic  centimeters 
of  aqu&  picis  between  the  uterine  wall  and  the  membranes.  Other  writers 
have  substituted  various  fluids.  Thus,  Pelzer  suggested  the  use  of  100 
cubic  centimeters  of  sterile  glycerine,  which  promptly  gives  rise  to  uterine 
contractions.  Its  employment,  however,  is  not  to  be  recommended,  as  it  is 
occasionally  followed  by  serious  symptoms  of  intoxication,  haunoglobinuria, 
albuminuria,  elevation  of  tem|>eratiire,  cyanosis,  and  occasionally  hy  death. 
Pfannenstiel  was  the  first  to  call  attention  to  these  dangers,  and  his  warning 
has  bei-n  reimforeed  by  similar  experiences  in  the  practice  of  other  writi?r8. 
Full  details  respecting  the  various  other  methods  suggested  for  the  induce 
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ftion  of  premature  labor  will  be  found  in  the  monographs  of  Kleinwachter, 
Fieux,  and  Willianmon. 

Accoudiement  Forc^, — By  t!iis  term  is  iinderBtood  tlie  foreiblc  dilnta* 
a,  or  intision,  nf  Hie  intact  or  |>artially  dibite*!  cervix  folfowod  by  I  lie 
unliate  delivery  of  tbt*  eliild.     In  pre-anti septic  timeiri  the  npenition  was^ 

[to  univerBally  followed  l»y  infeetioD  that  it  fell  into  deserved  disrepute;  but 


^ 


^VfTTv- 
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i  itj.  Z4l, — \aul.\al.  asu  ct-«>iLAL  Pack  in  Position. 


lie  present  day  it  lias  l>een  rehabilitated,  and  when  properly  peTforinecl 

nder  suitable  conditions  has  been  the  means  of  saving  many  lives.     An 

xeellent  resume  of  the  history  of  the  operation  will  be  foimd  in  the  disser* 

tion  of  Ruhemann.     (Senerally  PfM^aking;  if  the  ecrvix  be  tinii  and  hard 

and  the  canal  not.  obliti^rated,  foreiljle  dihitaiion  is  apt  to  be  very  dillicult 

and  attended  with  considerable  risk  to  the  niotlier,  and  its  resistance  can  be 

^^ better  overcome  by  a  cutting  operation.     On  the  other  hand,  when  the 

^■cervix  is  soft  and  its  canal  jjractically  obliterated,  rapid  dilatation  is  readily 

performed,  and  is  followed  by  most  satisfactory  results.    z\b  a  general  rule, 

it  is  more  ditficiilt  in  prim i parous  than  in  niulti]>arotis  women. 

Indications  J — In  this  country  the  most  usual  indication  for  accouche^ 
m&ni  force   is  threatened   or  actual  eclampsia.      Occasionally   it   Ijeeomes 
eeessary  in  concealed  or  accidental  ba^morrliasje,  or  in  other  conditions 
which  threaten  the  life  uf  the  mother  or  child,  such  as  acute  ledema  of  the 
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lung^,  or  brciken  cardiae  cninjien^atioii.     It  should,  liowiner,  not  be  en 
ployefl  ill  plitcoiUa  ftru'via. 

Muntinl  IH((tttdit/n,^U  lalior  ha^  alrenrly  bfrcuru  iUv  t'enieal  canal  is 
rililitcrat^Hl,  aiitl  I  lie  ivj^i^^^taueu  otrered  uiily  l»y  ilic  extcmfil  os,  most  ex- 
cfUfnt  rosulU  uru  ohtainod  by  the  method  of  nianual  dilatation  sirggei?te<l 
by  rhilaiidrr  A.  Harrie.  But  if  Jabor  lias  not  sA.  in,  and  the  cervix  u  hard 
and  ripd,  the  iijioratioji  is  both  dillitiilt  and  dan^itToiis;  and  if  the  attempt 
at  dilatation  be  forcibly  persisted  in,  it  frequently  p^veg  rise  to  deep  teari^ 
through  the  eervix,  and  ooeaBionally  throu^di  the  lower  uterine  segroent  as 
well,  which  may  lead  to  the  death  of  the  patient  from  hipmorrhage  or  in- 


Fio.  342. — DiAGiiA.UA  iLT.iTftTavTiNo  Makual  DiLATATtohf  OP  Cehvix  (Harris). 


foction.  (icnerally  speaking,  unless  the  cervix  is  soft  and  yiehling,  and  its 
canal  at  least  partially  obliterated,  delivery  slioiild  he  effected  by  vaginal 
hysterotomy. 

At  tl'ie  time  of  operation  the  patient  shonld  be  profoundly  anjesthetized 
and  tl)e  aseptic  technique  most  rigorous.  The  danger  of  contamination 
from  the  fax-es  can  be  minimized  by  moving  the  bowels  freely  by  means 
of  a  rectal  enenui,  and  then  ajqdying  over  the  anus  a  sterile  towel,  which  is 
held  in  place  by  stri])s  of  adhesive  plaster  until  the  conqdetion  of  the  various 
numipu  bit  ions.  One  hand,  tliorougbly  anointed  witli  sterile  vaseline,  is 
then  introduced  into  the  vagina,  and  the  index  finger  is  carried  up  the 
cervical  canal  and  tlirougli  the  internal  os,  and  followed  na  soon  as  possible 
l)Y  the  second  finger.  Wlu^n  this  has  lieen  aecomplislied»  coni|>letion  of  the 
diiaiatiim  is  usually  comparatively  easy.  The  thnmli  is  pushed  pia.^t  the 
index  finger  wnth  nuich  the  same  motion  as  is  employed  in  snapping  one's 
fingerg;  then,  as  dilatation  progresses,  pass  two,  three,  and  finally  all  four 
fingers.     These  manouvres  are  clearly  stiown  in   Fig.   *^A2. 

When  the  internal  os  is  obliterated,  complete  dilatation  of  the  cervix 
can  he  readily  effected  by  Harris's  method,  and  satisfactory  results  obtained 
within  half  an  hour.     ]  employed  this  method  Hll  limes  in  the  fi.ret  5,000 
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cases  delivered  in  the  Johns  ITnpkiiifi  Ilnspitol,  and  found  it  very  effective, 
and  am  aide  to  confirm  all  thflt  Harris  has  claimed  for  it.  It  should,  how- 
ever, be  rememhcred  that  it  is  nM  devoid  of  danger,  and  even  in  suitable 
cases  luay  lead  to  deep  eervical  tears.  From  mv  owti  ci^piTienee,  its  use  is 
coDtra^indicatfd  in  placenta  pntvia  on  aceouut  of  the  iui na*?ed  liability  to 
deep  cervical  tears,  and  even  to  rupture  o-f  the  uterus. 

Furthermore,  the  operator  tibouid  bear  in  mind  that  the  liability  to 
cer\ncal  tears  is  greater  the  more  rapidly  dilatation  is  elTer'ted,  and  he 
E-hould  therefore  be  earcfiil  to  av«jid  undue  hjiste.  Thia  eaution  is  the  more 
necessary,  as  there  seems  to  be  an  irresistible  tendency  to  overestimiite  the 
time  consumed  in  the  process,  and  from  my  own  experience  I  know  that 
what  may  seem  to  be  a  long  time  io  the  operat^or  is  fd'ten  in  n^ality  only  a 
few  minutes.  For  thig  reason,  it  is  always  well  to  control  such  a  tendency 
by  watclnng  the  clock,  as  one  should  jurlge  of  the  excellence  of  an  obstetri- 
cian under  such  circumstances  by  the  dclilKTation,  rather  than  by  the 
rapid itVT  with  which  he  operates. 

Kdgar  and  Bonnaire  have  described  bhnaoiial  methods  of  dilatation, 
which  they  claim  give  most  satisfactory  results.  1  have  not  employed 
them,  and  therefore  cannot  express  a  personal  opinion  as  to  their  merits. 
On  general  principles  it  may  be  assumed  that  tliey  afford  somewhat  greater 
opportunity  for  infection  from  tin.*  rectal  contents,  since  bolb  bands  are 
used  *nd  therefore  must  come  into  more  intimate  contact  with  the  anal 
region  than  in  Harris's  method. 

DiMatiofi  bff  Means  of  Champetier  de  Rihfis*s  i?H//oo«.— Whenever 
haste  is  not  a  great  consicleration,  this  is  the  ideal  methoil  of  fttTouche' 
ment  force,  and  sliould  be  emiiloyed  uhenever  possible.  It  is  particularly 
indicated  in  cases  of  phicenla  jmevia,  and  \\i\\  be  referred  to  more  fully 
under  that  head.  The  entire  lik-rature  upon  the  subject  was  well  reviewed 
by  Biirger  in  1906, 

lu^trunfeiiial  DUafaiion. — Various  instruments  have  lyeen  devised  to 
effect  the  rajiid  and  complete  dilatation  of  tlie  cervical  canal^  but  to  my 
mind  none  of  them  are  as  satiiffaetory  as  manual  dilatation- 
Leopold,  in  190*3,  introduced  into  Germany  tlie  use  of  Bossies  powerful 
dilator,  which  was  first  employed  by  its  inventor  in  1881L  This  consists 
of  four  heavy  bladcB,  arranged  as  cf*rn pound  levers  and  operated  by  a  screw 
handle.  Leopold  was  most  enthusiastic  concerning  it,  and  two  years  later 
his  assistant,  Ehrlich,  reported  47  cases  in  which  it  had  been  used  in  his 
clinic.  This  hearty  indorsement  led  to  its  trial,  in  various  modifications,  in 
all  parts  of  the  worbl ;  but  the  verdict  eoncerning  it  is  not  unanimous,  as 
Bardeleben,  Lt^wis,  Bar,  and  ninny  others  hold  that  it  is  a  most  dangerous 
instrument,  and  readily  leads  to  deep  cervical  tears. 

I  have  had  no  experience  with  its  nso;  for,  while  there  can  be  no 
doubt  as  to  its  dilating  jiower,  it  seems  to  mc  tliat  its  sjihere  of  usefulness 
18  very  liTnitL'd.  If  the  cervix  is  undilated  and  rigid^  its  euiployment  must 
be  dangerous;  wliereas,  on  the  other  band,  when  tbe  resistance  of  tlie  inter- 
nal OS  has  already  Who  ovcrcouie,  equally  satisfactory  results  juay  be  ob- 
tained by  other  methods,  ^loreover.  If  cervical  tears  cannot  he  entirely 
avoided  in   nuinual  dilatation,  when   the  resistance  of  the  cervix  can  be 
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accwratrly  gauged  by  the  operating  Imn<l,  thoy  iiuist  octur  far  more  fre- 
(|iitnitly  \vb<*n  the  dilating  force  is  applied  more  or  less  blindly  by  meariis  of 
a  f^tiworfiil  steel  conii^und  lever.  It  is  interesting  to  note  tbat  a  similar 
in^tniment  was  devii^ed  in  1S92  by  Dr.  H,  S.  Lett,  of  Salem,  N,  C,  quite 
independently  of  Bossies  invention. 

liet'p  Verviail  Indsions.^Whtm  rapid  delivery  is  urgently  indicated  in 
ea^s  in  whicb  the  cervical  canal  is  obliterated  but  the  external  os  not 
dibitt'd,  Piibrssen  recommended,  in  IHJJO,  that  multiple  incisions  be  made 
through  the  vagina t  portion  of  the  cervix,  which  are  united  by  sutures 
after  the  completion  of  labor.  The  technique  of  the  operation  i^  com- 
paratively sim])le,  as  the  iucif^ions  are  readily  made  by  means  of  sciss^ors; 
Itut  it  \m&  not  been  generally  adopted,  as  there  is  no  means  of  preventing 
fiiHbrr  tearing  of  Uw  incisiont^  as  the  child  is  extracted,  so  that  deep  cervical 
huTratiuns  frequently  result,  which  may  give  rise  to  profuse  haemorrhage 
and  prove  most  ditfieult  to  repaiV. 

Vagrinal  Ceesarean  Section. — This  operation,  which  is  better  designated 
Efi  vaginal  hysterut«iniy,  was  first  described  by  Diihrssen  in  18UG,  but  did  not 
conio  into  general  use  for  some  years  later  on  account  of  the  polemical 
manner  in  which  its  inventor  urged  its  claijiis. 

In  my  opinion  it  affords  the  ideal  methtxl  for  rapidly  terminating 
pregnancy  whenever  tlie  eervix  is  umlibite<!  and  rigid,  nnd  is  far  superior 
to  brutal  attempts  at  manual  or  instruuuntal  dilatation.  Unfortunately, 
it  requires  considerable  surgical  skill  on  the  part  of  the  operator,  as  well 
as  specially  devised  specula,  and  the  aid  of  several  trained  assistants,  so 
that  its  use  must  he  limited  to  hospital  practice  or  tiiat  of  trained 
specialists. 

After  the  usual  preparations  for  operation,  a  heavy  traction  suture  is 
introduced  through  either  side  of  the  cervix.  The  latter  is  then  drawn 
down  as  near  as  possible  to  the  vulva,  and  a  longitudinal  incision  made 
througli  tlio  ant*'rior  vaginal  wall  from  a  little  abi>se  the  urethra  to  the 
anterior  lip  of  the  cervix  (Fig.  34:i).  Tfie  libidder  is  then  separated 
from  the  entire  anterior  surface  of  the  uterus  by  means  of  a  finger  cov- 
ered by  a  piece  of  gauze.  The  first  part  of  the  sejtaration  is  done  by 
touch  alone,  but  later  a  large  retractor,  such  as  that  of  Pryor,  with  a  blade 
measuring  5  X  Iv  centiiueters,  is  introduced  into  the  wound,  after  which 
the  process  is  eompletai  under  the  guiiiance  of  the  eye,  the  bladder  being 
drawn  up  liehind  the  retractor,  when  the  entire  wall  of  the  uterus,  from 
the  antj'Hor  liji  of  the  cervix  to  above  the  contraction  ring,  is  freely  exposed. 
The  anterior  wall  of  the  cervix  and  lower  uterine  segment  is  t!u^n  incised  for 
a  distance  of  about  10  ceniinu'ters  by  means  of  a  pair  of  heavy  scissors 
(Fig.  H44),  and,  after  removing  the  speculum,  the  hand  is  intrt>fhic*ed  into 
the  utiTUS,  rufttures  the  meirdiranes,  and  turns  the  cliild.  After  its  extrac- 
tion and  the  expression  of  tlie  jjlneentii,  the  spetuhim  is  again  introduced, 
and,  by  making  the  traction  sutiire^*^  taut,  tlie  entire  wound  becomes  visible 
m  a  triangular  ojKming.  Its  t^i]gi'S'  are  then  united  from  above  downward 
by  interrupted  catgut  sutures,  which  are  introduced  under  the  guidance 
of  the  eye,  after  which  the  vaginalmcision  Is  closed  by  a  continuous  eat^t 
Buture  (Fig.  345). 
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The  «nnterinr  ineiVion  afTords  siitficient  space  for  the  extraction  of  the 
child  up  to  tlio  eighth  ii\onth  of  pregnancy,  hiit  after  that  j>eri(>d  a  pos- 
terior ineii*ion  is  n\m  necessary.  In  thi»  event,  the  operation  is  begojn  by 
making  a  transverse  incision  in  the  posterior  fornix  at  the  cervical  junction, 
and  peeling  off  the  peritoneum  from  the  posterior  wall  of  the  cervix  and 
lower  uterine  segment,  which  is  then  inciBed  for  a  distance  of  5  centimeters, 
after  which  the  antt-rior  wall  is  treated  as  has  been  described.  The  necessity 
for  the  double  incision  is  readily  nnderj^tood,  when  one  recalls  that  the 
snboccipito-bregmatic  circumference  of  the  fully  developed  htmd  measures 
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32  centijneterB,  so  that  if  oidy  an  anterior  incision  is  made,  it  must  meas- 
ure  15  to  16  centimetiirs  in  length  to  permit  the  passage  of  the  head  without 
laceration  of  its  uirper  end ;  wliereas  if  the  incisions  are  double,  each  re- 
quires to  l>e  only  half  so  long.  In  the  latter  event,  the  posterior  wound 
should  1h'  elofli'd  firnit. 

In  conifH'tent  hanrlt^  this  operation  permits  thf  delivery  of  the  child 
in  ten  ojinutes  or  li'ss,  no  matter  what  the  comlitiou  of  tfie  cervix,  and 
the  entire  operation  requires  but  thirty  to  forty  minutes  for  its  completion. 
Itfi  advantages  over  manual  or  instrumental  dilatation  nre  that  it  leaves  a 
clear-cut  wonml,  protjrrly  united  by  sutures,  in  place  of  an  irregular,  deep, 
cervical  laceration,  which  may  extend  into  the  lower  segment,  and  which 
fT^uently  cannot  be  |>n>perly  repaired.     If  the  iucisione  are  made  in  the 
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median  line,  the  iimoiint  of  Im^niorrtiage  is  surprisingly  email,  and,  if  a 
BUI  table  large  reti-actor  is  em  ployed,  every  step  of  the  operation  is  readily 
visible. 

I  consider  that  the  difficulties  which  are  aometimes  encountered  in  its 
perfonnance  are  usually  due  to  two  factors:  first,  that  the  BpeeiiUim  em- 
ployeii  is  too  small  to  give  a  suitable  exposure  of  the  field  of  operation; 
and,  second,  thai  thi*  incision  is  either  ton  short  or  not  in  the  niid-hne  of 
the  uterus.  In  tin*  latter  event  hiccration  occurs  at  its  upper  end  and 
extends  obliquely  outward,  giving  rise  to  profuse  hannorrliage,     Diihrssen 


1 


Fig.  344. — Vaglnal  CMSABMAit  BmcnoN.    iNcibi   ..     .    /i 

Separation  or  Blapdeh, 


Wall  Arr^a 


pointed  out  that  there  was  a  tendency  to  relaxation  of  the  utcfrus  after  the 
operation,  and  advised  that  the  cavity  be  packed  with  gauze  as  a  prophy- 
JM'tic  against  such  an  accident.  I  believe  tliat  this  is  a  vnsc  precaution, 
aJid  always  introiluce  the  ftack  t>efore  laying  the  sutures  in  the  anterior  wall, 

Diihrssen  in  lf)OD  stated  that  the  tjechnique  of  the  o|H^ration  could  be 
facilitated  by  intrmlucing  a  meilium-sizcd  robf)er  tialbwrn  into  the  utenis, 
which,  after  l>eing  fillci^l  tightly  with  stcrih*  Siilt  solution,  is  used  as  a 
tractor,  the  anterior  wall  of  the  eemx  and  lower  uterine  segment  being 
incised  over  it  unii!  ii  slips  out 

The  merits  of  the  operation  were  discussed  at  the  1905  nici'ting  of  the 
erman  Gyofficological  t^ongress^  when  the  consensus  of  opinion  was  in 


i 


its  favor,  Bumm  stating  thui  lie  had  pcrfnrmfc]  it  in  52  instances.  My 
awn  favorable  opinion  is  lia^eii  iqion  50  oi^ rations  perfoniied  in  niy  PtTVico 
lip  to  Januarv,  1913.  PotxTsJon  odvoeates  it  enthusiastically,  and  Winter 
reporte^d  to  the  !nt*rnational  Medieal  Consrre^s  held  at  Budapest  that  the 
mortality  was  only  a  trifle  over  1  per  cent,  in  4  If)  eases  which  he  eollected 
from  the  literature.    A  fnll  account  of  the  operation,  together  %ith  a  list  of 
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PosTERioB  Incision  Already  Sutt^bed. 


all  cases  reported   up  to  lfi05,   will 
Winckers  Uandbuch  der  iiebnrt^hilfe. 


he  found  in    Diihrssen's  article   in 
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The  rvbstetricHl  fnrrt'ps  tj^  an  infitrtiinont  designed  for  the  extraction* 
imdtr  cerlaiR  coiiditioiii,,  of  the  uliild  when  it  prej^ents  by  the  head  It 
etinsists  uf  two  branches  which  cross  one  another,  and  are  designated  right 
and  left,  respectively,  according  ti>  the  side  of  the  pelvis  to  which  each 
corrcspondj?.  They  arc  introduced  8ii]mrati4y  into  the  genital  canal  and  are 
articnlatcfl  afttT  bein*^  pbiccd  in  position.  Each  branch  is  made  up  of  four 
portionj^ — the  handle,  bhide,  Bl^ank,  and  !ock» 

Tlie  instruments^  vary  coni^iderably  in  si?e  an<l  sliape,  as  will  be  seen 
when  certain  varieties  of  forceps  are  eouBidered.  The  blades  frossess  a 
double  curvature — the  ce]ilnilic  and  the  pel  vie — the  former  bein|,^  adapted 
to  tljc  t^hajie  of  the  child's  head,  the  latter  in  that  of  the  birth  canal.  The 
blades  are  more  or  less  elliptical  in  sha]>e,  tajn  rin<;  toward  the  shank,  and 
are  usually  fenestrated  so  as  to  allow  of  a  firm  hold  upon  the  head.     Cer- 

iain  anlhorities,  however, 
prefer  solid  blades  in  the 
belief  that  they  can  be 
made  less  bulky. 

The  et^phalic  curves 
shonld  Ih:'  such  as  to  per- 
mit the  head  to  be  grasped 
firmly,  hut  without  seri- 
ous compression.  The 
greatest  distance  between 
the  two  blades  should  not 
exceed  7,r5  centimeters  (3 
inches),  when  they  are 
artiriilated.  The  pelvic  curve  coiTCSponds  nmre  or  less  to  the  axis  of  the 
birth  canal,  but  varies  considembly  in'dilTerent  instruments.  When  the 
foR*cps  is  placed  upon  a  plane  surface,  the  tips  of  the  blades  should  be 
about  8,8  centimeters  (3yo  inches)  higher  than  the  handles.  The  latter 
are  eormect*^!  vnih  the  blades  by  the  shanks,  which  give  the  rcrpiisite  length 
to  the  instrument. 

The  two  branchesi  aritciilate  at  tire  kick,  which  varies  widely  in  diflferent 
instniments.    The  English  type  consists  of  a  socket  upon  each  branch,  into 
which  fits  thi*  shank  of  (be  other  half  of  the  instrument.     This  arrange- 
ment pennits  of  readv  articulation,  hut  d*K'8  not  hold  the  blades  firmly  to- 
40f) 
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Flo.    346. — SlMF80N*8   FoBOEPa,    CkPBAUC   CCHVIB 


FiQ.  347. — SiMPBoN*fl  FoHciPS,  Pblvic  Curve. 
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gethpr.  Tn  the  Frenoli  lock  a  pivot  is  screwerl  into  the  Fliank  of  the  left 
Irmnch,  wliile  the  ri«>lit  [jresents  aii  o|»i'niii;f  wiiirh  nin  l)C  Jidjnatcd  to  it» 
i\w  t^crevv  l^eing  ti^'liti'iRi!  afftr  artifiiiutiojL  H'lir  (lunMiiii  li)ck  is  a  com- 
bination tif  the  two,  Lhe  shank  of  tfir  li  ft  hrarich  hearin*;  a  pivot  with  a 
broad,  tlat  head,  wliile  the  right  ij^  provided  with  ii  notch  wliieh  corresponds 

to  the  pivot*  When  tlie  in^tnniient  h  jirop- 
erly  articidattd  tlie  hnndlei?  nlioidd  fall  to- 
gether in  siieh  a  way  as  to  l^e  eonveniently 
grasped  hy  one  Imnd  of  the  operator. 


FiQ*  34S,^ — Lock  of  Enouss  Forcxfs* 


Pig.  349. — ^Lock  of  French  Forceps. 


^     Fia 

^V  History. — C'nide  forceps  were  in  use  from  an  c»arly  |>eriod»  several 
varieties  liaving  ht^c^n  dei^erihed  hy  AlliuearJij^,  who  died  in  IIT^;  hut,  as  their 
inner  i^nrfaees  were  provided  with  teeth  inlended  to  ]>tnt'trate  the  head,  it 

(is  evident  that  tliey  were  intjended  for  use  only  uik)d  dead  children. 
The  true  obstetrical  forceps  wa.^  deviled  in  the  latter  part  of  the  six- 
teentb,  or  the  begitming  of  the  seventeenth  century,  by  a  member  of  the 
Chaniherlen   family.     The  invention,   however,   was  not  made   puhlic  at 
the  time,  hnt  was  prisened  as  a  family  secret  throngh  four  gf^neratlons, 
and  did  not  become  gt^nerally  known  nntil  the  early  part  of  the  eigliteeuth 
century.     Prior  to  thai  time  version   had   heen   the  only   methoil   which 
permitted  the  artilieial  delivery  of  an  immatilated  child,  and,  acconlingly, 
when  tliat  operation  w^as  out  of  the  question  and  delivery  hwame  im|>era- 
tive.  it  was  accomplished  by  means  of  hm^ks  and  crotchets,  which  usually 
led  to  the  destruction  of  the  child.     Thus,  l>efore  the  invention  of  foreepg, 
the  use  of  int^trununts  was  synonymous  with  the  death  of  tlie  child,  and 
^^  frequently  of  the  mother  also,  and  tended  to  bring  obstetrics  inio  disrepute. 
^b        William  Ch amber len,  the  founder  of  tlw  family,  was  a  French  physician, 
who  fled  from  France  as  a  Huguenot  rcfugw  and  landed  at  SQutharnjilon 
in  1569.     He  died  in  1500,  leaving  a  large  fannly.     'I'wo  of  hi;;  snns,  bnth 
of  whom  were  named  Peter,  and  designated  as  the  elder  and  younger,  re- 
spectively, studied  medicine  and  settled  in   London.     They  soon  l)eeame 
Buceessful   practitioners,  and   devoted   a  large   part  of  their  attention  to 
midwifery,   in    which   they   became  very    proficient.     They   attem)>ted   to 
control  the  instnicti<m  of  mid  wives,  and  in  justitication  of  th(  ir  preten- 
H    Bions  claimed  that  they  could  successfully  dtdiver  patients  when  all  others 
™     had  failed. 

The  younger  Peter  died  in  Ui'^d  and  the  eldiT  in  10 :n.  Tlip  latter 
left  no  male  children,  but  tijo  fornur  was  survived  by  several  sons,  one  of 
whom,  horn  in  1001,  was  likewii^e  named  Peter.    To  distinguish  him  from 
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his  father  and  uncle,  he  is  usually  spoken  of  as  Dr.  Peter,  as  the  other  two 
did  not  poBsess  that  title*    Ilr  was  wuU  educated,  having  studied  at  Cain- 
bridge,  Heidelherg,  and   I'adua,  iind  mi  h\^  return  to  London  wa«  elected 
a  Fellow  of  the  Koyal  ColU»:e  ^d'  IMiysitians,     Hu  wn^  most  snccessful  in 
11h*  [inietice  of  hii^  iirofet^sion,  and  eounttd  auiong  hh  clients  many  of  the 
royaJ   family  and  nobility.      Like  hirf  father  and   uncle,  he  attempted  to 
monopolize  tlie  eontro!  of  tlie  niidwives,  but  his  pretensions  were  set  asid 
by  the  authorities,     The*ie  attempts  gave  rifc^e  to  a  great  deal  of  discussion, 
and  many  pamphlets  were  \\Titlen  as  t-o  tlie  morality  of  women  in  labor 
being  attended  by  men,  which  he  answered  in  a  paper  entitled  "A  Voice  i] 
EamaK  or  the  Cry  of  Women  and  Clnlrlren  as  Echoed  Forth  in  the  Cora 
passions  of  Peter  Chambcrlcn/'     He  was  a  man  of  considerable  ability,  and 
united  at  the  same  time  some  of  the  virtues  of  a  religious  enthusiast  with 
many  <if  the  devious  tjualities  of  a  tpiaek.    He  died  at  W<x)dham,  Mortimer 
Hall,  Essex,  in  IGH'S^  the  place  remaining  in  the  poesession  of  his  family 
until  well  into  the  succeeding  century.     Formerly  he  was  considered  the^^ 
inventor  of  tlie  forceps,  hut,  as  we  now  know,  this  view  was  incorrect.  ^H 

He  left  a  very  large  family,  and  three  of  his  sons — ^Hugh,  Paul,  and 
John— became  physicians,  and  devolctl  special  attention  to  the  practice  of 
midwifer}\  Of  these  Hugh  (1630-17()(t)  was  the  most  important  and  in- 
fluential. Like  his  father,  be  possessed  considerable  ability,  and  at  the 
same  time  took  a  practical  interest  in  politics.  Some  of  his  views  not  being 
in  favor,  he  was  forced  to  leave  England,  and  wdiile  in  Paris  in  1G73  at- 
tempted to  sell  the  family  secret  to  Manriccau  for  10,000  livres,  claiming 
that  by  its  means  he  could  deliver  in  a  very  few^  minutes  the  most  ditficult 
cases.  Mauri ceau  placed  at  his  disposal  a  rliaehitic  dwarf  whom  he  had  been 
nnable  to  deliver,  and  Chamberlen,  after  several  hours  of  strenuous  effort, 
was  likewise  obliged  to  acknowledge  his  inability  to  do  bo.  Notwithstand- 
ing his  failure,  however,  he  maintained  friendly  relations  with  ilauriceau, 
and  on  returning  bouie  translated  tlie  letter's  hook  into  English.  In  his 
preface  he  refers  to  the  forceps  in  the  following  words:  **My  father, 
brothers,  and  myself  (tfiough  none  else  in  Europe  as  I  know)  have  by 
Ood's  blessing  and  our  own  industry  attained  to  and  long  practiced  a 
way  to  deliver  women  in  this  case  without  ]^rejndice  to  them  or  their 
infants/* 

Some  years  later  he  went  to  Holland  and  sold  his  secret  to  Roonlmysen. 
Shortly  afterward  the  l^redico-Pliarmaceutical  College  of  Amsterdam  was 
given  the  sole  privilege  of  licensing  pliysicians  to  practice  in  Holland,  to 
each  of  whom,  under  jdedge  of  secrecy,  was  sold  Chamberleu's  invention 
for  a  large  sum.  Tliis  practice  continued  for  a  nnuiber  of  years,  until 
Vischer  and  Van  der  Poll  purchased  and  made  public  the  secret,  when 
it  was  found  that  the  device  consisted  of  one  blade  only  of  the  forceps. 
Whetlier  this  was  all  that  Chambt^rlen  sohl  to  lioonhuysen,  or  whether  the 
Medico-Pharmaceutical  College  had  swindled  the  purchasers,  is  not  known* 

Hugh  Chaird)erlen  left  a  consideralde  family,  and  one  of  his  sons — 
Hugh  (16*14-1728) — practiced  medicine.  He  was  a  highly  educated,  re* 
spected,  and  pbilanthrofde  physician,  and  numbered  among  his  clients 
nLfuihers  of  the  best   families  in   England.     He  was  an  intimate   friend 
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Flo.  350, — ^Chamberlen's  Forceps. 


e  DiiJce  of  Buckmghain,  and  when  lit?  died  the  latter  caused  a  statue 
to  be  erected  in  his  hoiuir  in  Westminister  Abbey,  During  the  later  years 
of  his  life  he  aOowed  the  family  &eeret  lo  U-ak  out,  mul  tlie  instriiraenfc 
soon  came  into  general  use. 

For  more  tban  one  hundred  years  it  was  l>elieved  that  tlu^  forceps 
ymn  the  invention  of  Dr.  Peter  ChaniberleJi,  but  in  the  year  1813  Mrs, 
Keinbell,  the  house- 
keeper of  a  rich  brewer 
Viho  had  purchased 
Pr.  Peter  C'baniber- 
len's  country  house, 
ftiund  in  th(>  garret 
a  trunk  containing 
niunerous  letters  and 
instruments,  among 
the  latter  being  four 
pairs  of  forceps,  to- 
gether with  several 
levers  and  fillets.  As 
is  evident  from  the 
drawings,  the  forceps 
ere  in  d  liferent 
.stages  of  development, 

one  pair  being  hardly  applicable  to  the  living  w^oman,  wliile  the  others 
Were  useful  iustrumentB.  Aveling,  who  has  carefully  investigated  the 
latter,  believes  that  the  three  pairs  of  available  forceps  were  used  re- 
spectiveiy  by  the  tbree  Peters,  and  tbat  in  all  probability  the  tlrst  waa 
devised  by  the  elder  Peter,  son  of  the  original  Williaiiu  Probaljility  is  lent 
this  view  by  the  fact  that  Dr.  Peter,  on  one  occasion,  at  least,  spoke  of 
'the  invention  of  his  unele.  Sanger  and  Budin,  who  have  also  investigated 
tlie  subjeet,  incline  to  the  same  r*clieL 

The  forceps  came  into  general  employment  in  England  during  the  lift^ 
time  of  Hugh  Chamlx^rlen,  the  younger.  The  instrument  was  used  by 
Priakwater,  who  died  in  1728,  and  was  well  known  to  Chapman  and 
GifTard,     The  former,  writing  in  1733,  says:     **Thc  secret  mentioned  by 

Dr.  Chamberlen  was  tbe  use  of 
the  forceps,  now  well  known 
by  all  the  principal  men  of  the 
profession,  both  in  town  and 
country." 
351.— Palfyn^  Fobceps.  ^^    ^'^-'^    Palfyn,    a    phy- 

sician of  Ghent,  exhibited  be- 
fore the  Paris  academy  of  Medicine  a  forceps  which  he  desitjnated  as  mains 
de  fer.  It  was  crude  in  shape  and  did  not  articulate.  In  the  discussion 
following  its  presentation,  De  la  Motte  stated  that  it  won  Id  be  impossible  to 
apply  it  to  the  living  woman,  and  added  that  if  by  chance  any  one  should 
happen  to  invent  an  instrument  which  could  be  so  used,  and  kept  it  secret  for 
his  own  profit,  he  deserved  to  be  exposed  upon  a  barren  rock  and  have  his 
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Fio,  352.^ — Smei^lie's  Short  Forcefs, 


Pro.  363. — Short  FtmcEpH. 


vitale  pliickeil  ont  by  vultures,  litHe  knmving  tligt  ni  ihe  tinio  lie  Eipoke  such 
an  instrumi'iit  had  Ik-vii  in  Uie  jioiJt^essinn  of  Ihe  Clisinilurk'U  family  for 

Tn*;nly  nnt*  lum<lrerl  yvtir^. 

11 H'  CMiaiiiborlen  forcepe  wae  a 
sliori,  strui^lit  inetniTnent,  vvliich 
posReFsed  only  a  ee|>lmlie  curve, 
and  is  fK^rjietnatt'd  in  tiie  short  or 
low  forceps  of  tu-day.  It  was 
used,  with  but  little  ruodifieation, 
until  the  middle  nf  thi^  ei;t,diteenth 
century,  when  LeviK,  in  1T47.  and  Smellie.  in  17r>l,  tjiiite  judependently 
of  one  another,  added  the  |X"lvie  curve  and  increased  the  [euj^h  of  the 
instrument,  I^vret's  forceps  was  long;er  and  possessed  a  more  decided 
pelvic  curve  than  that  of  8int41ie, 
and  it  is  from  ihe^  two  instru- 
ments that  the  lontr  forceps  of  the 
present  day  is  deaeended — the  \nr\g 
French  forceps  liein^z  the  lineal  de- 
scendant of  the  former,  and  that 
of  Simpson  of  the  latter. 

As  soon  as  the  forceps  heeam4?  public  property  it  was  subjected  to 
various  modifieationB.  so  that  Mulder,  in  his  at!as  published  in  1708,  was 
able  to  *rive  illustrations  of  nearly  100  varieties.  Some  idea  of  the  desire 
to  modify  ami  i  in  prove  the  instnuueiit  may  be  gained  by  glancing  at  Wit- 

kowski's  Obstet* 
rical  Arsenal,  in 
which  are  pic- 
tured several 
hundred  forcepg. 
which,  after  all, 
constitute  only  a 
Fio,  354,— Long  French  Forceps  (Levret),  Bmall   portion  of 

those  devised. 
Poullet's  interesting  monograph  contains  an  excelleut  historical  sketch  of 
the  development  of  the  instrument. 

But,  considering  all  tfie  work  done,  it  is  siir[rrising  how  little  advance 
was  made  over  the  instniments  of  Lrvn  t  nncl  Smellie  until  1877*  when 
Tarnier  clearly  enunciated  the 
principle  of  axis  traction, 
which  lias  since  revolutionized 
our  ideas  ujMin  tlie  subject. 

Choice  of  Forceps. — Inas- 
much as  it  would  appear  that 
nearly  every  one  interested  in 
obstetrics  has  thought  it  neci\^sary  to  attcmpi  to  uiddify  the  forceps,  and 
to  have  an  instrument  bearing  his  own  name,  the  young  physician  is  likely 
to  be  embarrassed  by  the  multitude  from  which  he  has  to  choose.  Any 
properly  shaped  instrument  will  give  satisfactory  results,  provided  it  be 
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spfl  inti^lligently.  hut  for  general  piirjuif^es  tlie  ordinary  SimpBOii  forceps 
;fe  probably  the  betit,  tbtiugli,  if  one  exjucts  !o  do  much  ohsti^tricul  work,  a 
amier  axie-traetion  forceps  hecomos  eFsontial.  Personally  I  always  em- 
loy  the  latter,  iisin^^^  the  traction  rods  or  not,  aeeordin^  to  cireumptances, 
as  I  believe  it  l)cttcT  to  lieconie  tluiroii<^hly  familiar  with  one  in>itrument 
;tljan  to  have  several  for  use  nnder  dideri'nt  ronditions. 
I  The  forceps  should  lie  entirely  of  metal,  so  that  it  can  h-e  readily  steril- 
ized l\y  boiling, 

Ftmctions  of  the  Forceps.— This  Buliject  Jias  Ixen  eonsidtTed  in  detail 
by  Chasi^a^iniy,  The  foreeps  may  ho  used  as  a  tractor,  rotjitor,  coinpressor. 
dilator,  lever,  or  iirit^tor. 

Its  most  important  function  is  traction,  exercised  for  t!ie  purpose  of 
drawing  the  head  through  the  genital  traet.  In  not  a  few  cases,  however, 
partieularfy  in  oceij>itO'transverse  and  i>osterior  presentations,  its  employ- 
went  as  a  rotator  is  attended  by  nioj^t  liappy  results.  It  should  never  be 
sed  primarily  as  a  compressor,  though  of  course  it  is  imi>os6ible  to  make 
traction  without  siibjeeting  the  head  to  a  slight  degree  of  compression;  hut 
when  it  is  dr^ired  to  bring  about  a  diminution  in  its  size  other  instruments 
are  more  a  p[  propria  to. 

Certain  authors,  esiiceially  in  this  countr}%  advocate  applying  the  forceps 
through  a  partially  obliterated  cervix,  and  assisting  dilatation  by  traction 
Ufum  the  head.  Such  a  procedure,  however,  is  unjust ifiabh\  for,  when  it 
b*'conR¥  necessary  to  deliver  the  child  un<ler  such  conditions,  the  cervix 
should  li€  stretched  manually,  and  force|is  not  afijilied  until  dilatation  is 
complete. 

In  rare  instances  one  b!ai!e  of  the  fi>reeps  may  be  employed  as  a  lever, 
although  at  present  use  is  very  seldom  made  of  this  function.  Formerly 
great  stress  was  laid  on  the  so-eaUed  dynamic  action  of  the  forceps,  by 
which  is  meant  the  irritation  of  the  uterus  which  follows  its  introduction. 
Before  the  employment  of  antestbetics  this  function  was  of  considerable 
importance,  hut  at  {vresent  it  is  of  no  significance. 

Indications  for  the  Use  of  Forceps. —Strictly  speaking,  the  termina- 
tion of  labor  by  forceps,  provided  it  can  be  accomplished  without  too  great 
danger,  is  indicated  in  any  condition  which  threatens  the  life  of  the  mother 
or  cluld.  On  the  |mrt  of  the  mother,  sucli  conditions  are  eelam])sia,  heart 
lesions  attended  by  broken  compensation,  acute  tedema  of  the  lungs,  hse- 
morrhage  from  premature  separation  of  the  placenta,  intrapartum  infection, 
or  exhaustion,  Wbi^never  there  is  question  of  interference  for  the  last- 
named  conditi«>n,  definite  olijective  syuijitoms  shoubl  be  jiresent,  the  condi- 
tion of  the  pulse  being  of  esfiecial  im]>ortauee ;  wliereas.  on  the  other  band, 
but  little  weight  should  l>e  attached  to  the  statements  of  tlie  patient. 

As  regards  the  child,  the  operation  may  he  called  for  by  prolapse  of  the 
umbilical  cord,  premature  sejiaration  of  the  placenta,  undue  pressure  exerted 
upon  the  head,  and  especially  by  changes  in  the  rhythm  of  its  lif^art-beat 
and  the  escape  of  meeoniiiin  in  vertex  presentations.  A  fo-bil  [lulse  falling 
below  100,  or  excwding  IfJO  to  the  minute,  iudicates  that  tlie  child  is  in 
danger  and  will  perish  if  not  promptly  delivered.  In  vertex  presentations 
the  discharge  of  amniotic  fluid  tinged  with  meconium  indicates  interference 
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witli  the  placental  eircnhition  and  imperfect  oxygenation,  manifesting  itself 
by  paralysis  of  the  sphincter  ani.  In  breech  pre  sent  atiooB,  on  the  other 
hand*  tho  prcs^t^nce  of  meconium  is  with  out  significance,  being  due  merely 
to  pressure  fxerti'd  upon  the  cliild's  abilomen. 

In  practice,  however,  the  maternal  indications  for  tlie  n&e  of  forceps 
may  be  conBideraljly  extended,  and  in  many  iiLstances  the  operation  may 
he  advisable  in  tlie  ease  of  \vomen  sntfering  from  aeut*^  infectious  dis^eascs, 
heart  le&sions,  and  difteases  of  the  respiratory  tract,  who  nmet  be  saved  as 
far  as  posHiblc  from  the  exhaustion  incident  to  an  unaided  second  stage  of 
labor.  Occasionally,  also  it  may  appear  wise  to  relieve  the  strain  upon  a 
cicatrix  resulting  from  a  recent  abdominal  section. 

One  of  the  muet  frequent  indicatiuiis  for  tlie  operation  is  afforded  by 
faulty  contraction  of  the  uterine  or  abdominal  muscles,  the  forceps  being 
utilized  merely  to  re<mforce  the  insullieient  vis  a  icrgo.  In  occasional  in- 
stances, particularly  in  elderly  prim i parte,  the  resistance  offered  by  the 
perineum  and  the  vaginal  nutlet  may  be  bo  great  as  to  oppose  a  serious 
ohhitacle  U\  the  passage  of  tlie  cliild,  even  when  t!ie  expulsive  forces  are 
normaL  In  uncomplicated  cases,  it  is  a  good  practical  rule  to  apply  forceps 
if  advance  (Iocs  not  i>ccur  aftiT  two  boors  of  satisfactory  second  stage  pains, 
but  if  the  head  is  upon  the  perineum  and  no  progress  has  been  made  for 
one  hour  in  spite  of  good  pains,  it  is  usually  not  advisable  to  w^ait  much 
longer.  At  the  same  time  it  must  be  insisted  upon  that  the  oj>eration  should 
never  Ix*  performed  to  save  the  physician's  time,  but  only  when  distinctly 
indicated  by  the  condition  of  the  mother  or  child. 

The  ffjllowintj  tfittdHtoris  must  be  fulfUhui  hrfore  forceps  can  be  applied 
wiih  fiuft'tt/:  (1)  Tlie  child  must  present  correctly;  (5^)  the  cervix  must  be 
fully  dilated  or  dilatable;  (3)  the  membranes  must  be  rufitured;  (4)  the 
head  of  the  child  must  be  neither  too  large  nor  too  small;  and  (5)  the 
pelvis  must  not  be  too  contracted. 

The  child  should  present  by  the  vertex  or  face,  and  an  accurate  diag- 
nosis b©  raade  as  to  the  position  and  variety,  forceps  not  being  available 
when  the  chin  is  directly  posterior.  The  forcei)8  is  not  applicalile  to 
shoulder  presentations,  nor  is  it  intended  to  l)e  applied  to  the  breech.  It 
should  not  be  employed  in  brow  rases  until  after  conversion  into  a  vertex 
or  face  presentation  has  been  brouglit  aiKjut, 

The  cervix  nmst  always  be  completely  dilated  before  the  application  of 
forceps,  offering  a  diameter  of  from  9  to  10  centimeters.  Of  course  it  is 
possible  to  apply  the  blades  through  a  canal  measuring  only  4  or  5  centi- 
meters, hut  under  such  circumstances  tbe  cervical  ring  offers  marked  r*> 
sistance,  and,  if  tbe  head  be  dragged  throngh  it  by  brute  force,  deep  tears 
may  result,  which  may  inifjlicate  not  only  the  cervix  but  also  the  lower 
uterine  segment.  Even  if  only  gentle  traction  is  made,  tbe  practice  is  not 
to  be  reeoni  mended,  as  it  is  di  Hi  cult  to  know  exactly  when  the  cervix  has 
become  sufhciently  wi<1e  to  permit  tbe  |>a,ssage  of  the  bead,  and  tbe  operator 
18  prone  to  atterupt  delivery  before  complete  rlilatation.  Accordingly,  if 
prompt  delivery  becomes  irujicrative  wben  the  cervix  is  ouly  partially 
dilated,  its  complete  dilatation  should  be  etfcnied  manually  by  Harris*s 
metliod,  after  which  force [)s  should  he  applied  if  the  head  is  deet^ly  engaged. 
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^n  the  other  Ixanrl,  if  it  is  only  iTartially  enfragecl^  or  is  floating  above  the 
superior  strait,  and  serious  disproportion  does  not  exists  delivery  is  best 
effected  after  podalic  version,  provided  the  nterus  iB  not  too  tightly  con- 
tracted. 

The  membranes  should  always  be  ruptured  before  applying  forceps,  for, 
if  they  intervene,  the  grasp  iij>on  the  head  is  not  so  firm,  and,  what  is  still 
more  important,  traction  upon  them  may  bring  about  premature  separa^ 
tion  of  the  pkeenta. 

Before  afijilying  forceps,  particularly  when  engagement  has  not  yet 
occurred,  the  size  of  the  head  should  be  detennined  as  accurately  as  pos- 
sible, for  if  it  be  unduly  large,  as  in  an  excessively  developed  or  hydro- 
cephalic child,  it  cannot  pass  the  superior  strait.  On  the  other  hand,  if 
it  be  abnnrmally  small,  it  cannot  be  properly  grasped,  since  the  blades  will 
slip  oft  when  traction  is  nuide.  Accordingly,  the  employment  of  forceps 
is  questionable  when  the  fa?tus  is  soiall  or  macerated. 

Generally  speaking,  contracted  pelvis  presents  an  absolute  contra- 
indication to  the  application  of  forceps;  for,  if  the  contraction  be  marked, 
it  will  be  impossible  to  ilrag  the  head  through  the  puh  is,  and  if  brute  force 
be  employed  it  will  result  in  the  death  of  the  child  and  severe  injuries  to 
the  soft  parts  of  tlie  mother,  and  occjisionaily  cause  her  death.  On  Uie 
other  hand,  when  the  contraction  is  but  slight,  and  especially  when  the  head 
is  firmly  engaged  in  the  upper  part  of  the  pelvic  cavity,  the  tentative 
application  of  forceps  may  be  juslitialile.  Under  such  circumstances  a 
few  tractions  of  moderate  intensity  should  be  made;  if  the  head  follows 
they  should  he  continued,  but  if  not  the  forceps  should  be  removed  and 

I  deli  very  effected  in  some  other  manner. 
Preparations  for  Operation, — ^Wheu  the  apfiHcaiion  of  forcrps  becomes 
necessarj^,  either  in  the  interestfi  of  the  mother  or  child,  the  physician 
shou 
not  i 
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should  inform  a  responsible  member  of  the  family  of  his  decision.  It  is 
not  advisable  to  inform  the  patient  until  the  preparations  for  operation  are 
completed. 

Whenever  possible,  the  patient  should  be  jdaced  upon  a  talile  of  suit- 
able height,  as  ordinary  beds  are  too  low  and  too  soft  for  convenience. 
AUiTstliesia  shoubl  always  be  employed,  and  whenever  practicalib'  its  ad- 
ministration slioubl  1)0  intrusted  to  n  roni|>et('nt  assisUnit,  rather  tbjin  to  the 
nurse  or  some  member  of  the  fauiily,  since  in  the  latter  case  a  large  part  of 
the  obstetrician's  attention  must  of  necessity  be  devoted  to  watching  the 
♦general  condition,  instead  of  being  concentrated  upon  the  operation. 
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357. — Diagram  Showing   Position   or   Head 
IN  Various  FaacEPs  OpEUATioNi*. 


Wht^n  ana^sthet^ia  is  eoini)Iek\  the  patit.*nt't>  IjiittockB  ehoul*!  In*  hrmight 
to  tilt'  cnlge  of  the  table,  and  her  legs  held  in  jjosition  by  an  appropriate 
leg-hnkler,  which  is  particularly  eonvenit>Dt  in  ]>rivate  praetict\  as  it  enables 
one  to  dispenR'  with  ast^istantg  for  hobling  tlie  Ic*^;^.  After  the  pubic  hairs 
have  been  shaved,  the  genitalia  shoidd  be  thoruui^ldy  washed  with  Buap  and 

hot  waten  bathed  with  alco- 
hol, and  thoroughly  snaked  in 
a  1  to  IJJOO  bicldorid  solu- 
tion, and  the  bladder  emp- 
tied by  catheter.  Disinfec- 
tion of  the  vagina  is  not  nec- 
ei^sary,  unless  the  patient  is 
infected  or  has  been  sub- 
jected to  previous  attempt:! 
;it  delivery.  The  legs  and 
body  should  he  covered  w^ith 
sttTile  towels  in  such  a  man- 
ner as  to  leave  only  the  geni- 
talia ex|K)sed*  special  atten- 
ttou  being  given  to  c*ivering 
the  anus  so  as  to  prevent  con- 
tamination frojn  the  ffeces, 
(See  Figs.  335  and  336.) 
Execpt  when  the  outlet  ie  rflaxed,  it  is  advisable  to  dilate  it  thorough 
by  means  of  the  hand  before  beginning  the  operation.  F(»r  this  purp 
the  tinge rs,  anointed  with  sterile  vaseline,  are  arranged  in  the  form  of  a 
cone,  and  with  a  rotary  motion  slowly  introduced  through  the  vulva  nntil 
the  entire  hand  can  readily  be  carried  up  into  the  vagina. 

Application  of  Forceps. — Forcepe  operations  are  designated  as  low, 
ndd,  high,  and  floating,  aeeording  to  flu*  ]>osition  of  the  head.  When  the 
presenting  part  rests  upon  the  perineum^  or  lies  below  the  line  joining  the 
isc*hial  spines,  we  s{ieak  of  low  foneps;  wlien  it  presents  at  or  just  above 
the  ischial  spines,  mid  forceps:  when  the  head  has  |>ar(ially  descended 
into  the  pelvic  canal,  but  its  greatest  eircinu Terence  has  not  [lassed  the 
sujHTior  strait,  high  fotrcpf!;  and  when  it  is  freely  movable  above  the  pelvic 
brim  the  operation  is  termed  forceps  npou  the  ffoaiing  head. 

The  low  forceps  operation  usually  ofTers  but  little  didieulty,  extept  in 
certain  funnel -shaped  pelves,  and  nuiv  be  undertiiken  u)H>n  eomparatively 
slight  indieations.  The  mid  r»pcration  is  more  dinieult.  but  not  often  exees- 
aively  so.  On  the  other  hand,  the  high  operatitui  is  always  dithcult,  and 
should  not  be  attempted  unless  im|>eratively  ilenmnded  by  the  condition  of 
the  mother  or  child.  Forceps  upon  the  floating  head  is  a  most  serious  pro- 
cedure, and  is  vary  rarely  iiidiealed,  ti en e rally  sj leaking,  the  fact  that  the 
head  is  not  engaged  indicates  some  disprojiortion  between  it  and  the  enperior 
strait,  so  thai  the  operation  should  ntit  be  thought  of  until  aeeurate  infor- 
mation as  to  the  size  of  l)oth  is  available*  ifore^iver*  in  those  eases  in  which 
there  is  no  serious  dispropcsrtion,  delivery  can  usually  be  accomplished 
more  safely  and  rapidly  by  version* 
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Tlie  forceps  is  so  conptnif^ted  tlmt  itf^  ivplialie  curve  is  U'si  adapierl  to 


tJie  sides  of  the  cliikrs  head^  the  biparietal  diaunitL^-  corrrspniv 
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Flo.  35S. — Fo»cEP8  Correctly  Appijed  along  Occi- 

PlTCi-MBXTAl,    DlAM£Tl£H,     PelVIC    CuHVK    TOWARDS 

Occiput. 
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ideal  inaniKr  wlit^n  the 
loDg  axis  of  the  hlarles  cor- 
nsponds  to  the  oceipito- 
jiiriitnl  diameter,  the  fenes- 
tra inehulin^  the  parietal 
bosse<^  and  the  tijis  lying 
over  tlie  eheeks,  while  the 
concave  mar|rins  of  the 
bladet?  look  toward  either 
the  occij>iit  or  the  face. 
With  such  a  grasp  the  for- 
ceps obtains  a  firin  liohl  and 
cannot  slip  off,  and  trac- 
tion can  he  uuulc  in  the 
most  advantageous  manner. 
On  the  otljer  hand,  when 
the  forceps  is  applied 
ohli<]nely  with  one 
blade  over  the  I  trow  and  the 
other  over  the  opposite 
mastoirl  region,  the  gra^p  ics 
lea<  8c»cure,  and  the  head  is 
expos^ed  to  more  injurious 
jfressure.  If  one  blade  is 
accurately  applied  over  the 
face  and  the  other  over  the 
oceij)ut,  the  instru- 
ment cannot  be 
locked,  wliile  if  the 
former  is  slipped  down 
so  a,s  to  lio  nnly  over  the 
forelicad  the  grasp  is  very 
insecure,  and  each  traction 
tends  to  extend  tliQ  head 
(seo  Figs.  M'^  and  :^r»3). 

For  these  reasons,  then, 
the  forceps  sliould  be  a]>- 
plied,  when  possible,  di- 
rectly to  tlie  sides  of  the 
head  along  its  ornpito-meft' 
fal  or  ptgo-parifial  diameifr,  lliis  is  known  as  the  cephalic,  in  contra- 
distinction to  the  pelvic  applualiftn.     The   former  was  recom mended  by 


i  111,  .>.r:f, —  ioRCEPft  ConnECTLY  Applikd  AJjnnn  Orn- 
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Face, 
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-FORCKPB  ApPLIKU  Tti  FaCE  ALONG  OCCIPITO- 
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To  the  cephalic  application.  With  the  head  low  dtmii,  tbis  can  usually  be 
obtained  by  exaiiuning  with  two  fingers;  hut  when  it  is  higher  iij)  an  abso- 
lute diagnosis  can  he  made  only  htf  locating  the  pmhriur  ear,  which  neces- 
sitate«  the  introduction  of  the  entire  hand  into  the  vagina.  This,  <if 
course,  requires  jirofound  anaesthesia,  iind  \^  tht  nfore  practieal>le  only  just 
before  introducing  the  forceps.  Ordinarily,  after  hHatlng  the  ear,  the 
examining  hand  is  not  removed,  but  remains  in  place  to  serve  as  a  guide 
for  the  introduction  of  the  first  blade,  w^hich  should  be  applied  over 
the  posterior  ear,  no  matter  whether  it  be  the  right  or  left.  This  rule 
adnntiN  of  exception  in  two  instances  only^naniely,  when  the  head  is  rest- 
ing npon  the  perineum,  when  the  sagittal  suture  usually  extends  antero- 
|ii>stcriorly,  or  when  it  is  movable  at  the  pelvic  hrim.  Faulty  diagnosis 
not  infrecjuently  gives  rise  tn  an  improper  ajjplieation  of  forceps,  and  is 
one  of  the  most  frequent  factors  in  converting  what  should  be  a  simple 
procedure  into  a  serious  and  dillieult  operation. 

Forceps  DeUvery  mih  the  Head  at  the  Vulva, — With  the  head  in  this 
po*?ition,  the  obstacle  to  delivcn-  is  uj^ually  due  to  ini^oRicient  expult^ive  force 
or  to  abnormal  resistance  on  the  part  of  the  perinenm.  Tn  such  cirenm- 
stances  the  sagittal  suture  usually  occupies  the  antero-posterior  diam- 
eter of  the  pelvic  oiitlc*t,  with  the  small  fontanelle  directed  toward  either 
the  symphysip  pubis  or  the  concavity  of  the  sacruTn.  Tn  eithrr  event 
the  forceps,  if  applied  to  the  sides  of  the  pelvis,  will  grasp  the  head  in  an 
ideal  manner.  Accordingly,  the  left  blade  is  introduced  to  the  left  and 
the  right  blade  to  the  right  side  of  the  pelvis,  the  mode  of  pnx'edure 

being  somewhat  as  follow^s:  Two 
fingers  of  tin-  right  hand  are  ]ias?ed 
into  tlie  left  and  posterior  portion 
of   the    vidva    and   carried    up   the 


Fio.  354.-— Low  ]^ 
LsFT  Blade  to  Ltrr  6iue  ut   PtLVit*. 


367. — Low  FtmcBi*«j  In^trumknt  in 
Place  and  ARxtccntATBD. 


vagina  past  the  iiiargins  of  the 
rxtt'niiil  oji.  The  hunflh*  <»f  the 
itl'i  hriiiah  i^  tiicii  R'ize*!  l*e- 
twecn  the  thumb  aud  tiro  fin- 
<rrrs  of  the  left  hand— just  as  in 
lioLHng  a  pen — and  tlie  tip  of 
the  lilade  is  pmtly  passed  into 
tlio  vagina  n\oi\^^  the  fingers  uf 
fhe  ri^Oit  hand  whicli  serve  as  a 
iriifde.     As  it  is  introduced  the 

mdle  Ir  held  almost  vertically 
!it  first,  but  as  the  blade  adapt-$ 
itself  to  the  head,  it  is  de- 
^nsscd,  BO  that  it  eventually 
tiikes  i\  bnrizontiil  position.  The 
•:/niclin^r  fin*rers  are  tlien  with- 
drawn, anrl  the  handle  iis  left  to 
i{.*itif  or  lield  by  an  as.^ii^tiint. 
Tn  the  game  manner,  two  fin- 
izorg  of  the  left  hand  are  theD 
iotrofliiced  into  the  ri^ht  and 
fnistrrior    portion    of   the    birth 

lonl  to  fierve  as  a  guide  for 
the  right  blade*  which  is  held 
in  the  right  band  and  intro- 
dured  into  the  vagina.  The 
guiiling  fingers  are  now  re- 
moved and  all  that  remains  to 
he  done  Is  to  artieidate  the 
hranehet^.  I'siially  they  lie  in 
siirb  a  manner  that  they  can  be 
loekefl  without  ditticutty;  but 
when  this  cannot  lie  done,  first 
one  00*1  then  the  other  blade 
should  be  gently  moved  until 
they  are  hronght  into  gucli  a 
pogition  as  to  be  articulated 
with  ease. 

Wlien  thip  has  been  aecora- 
plished,  an  examination  is  made 
to  ascertain  whether  the  blades 
bnvf*  been  eorreetly  applied,  or 
\vb ether  they  inclose  the  lips  of 
the  cervix*  In  the  latter  c^ise 
the  forceps  shouhl  l>e  loosened 
and  reafiplied,  Wiien  it  is  cer- 
tiiio  that  the  bhides  are  satisfac- 
torily   placed,   the   handh's   are 
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seisseci  wiin  one  hand  ami  gentle  interniittcnt  tract 
zontal    dircttntii    until    the    perineum    betrins   to    b 
vulva  heeornes  ili6ten<le<!  Iiy  tbe  oceipnt,  tlie  handles 
po  that  they  eonie  alniot^t  in 
contnet   with    the   abdomen 
of   the    patient    as    the   pa- 
rietal bo&set*  emerge.     Dur- 
ing   the    latter    manceuvre, 
the     fmir     fingers     i^liouhl 
grasp  the  upper  surface  of 
tlie    handlee     and     shanks, 
while  the  thumb  upon  their 
lower    surfaee     exerts     the 
necei;sar>'  fnree. 

In  delivering  Hie  head 
nature's  method  should  ho 
simulated  as  closely  as  pos- 
sible.  Accordingly,  traetion 
should  he  made  inter uvit- 
tently,  the  head  heing  al- 
lowed to  recede  in  tlie  inter-  Fio. 
vals,  as  in  spontnneous  la- 
bor. Except  when  urgently  indicated,  it  should  he 
so  as  t'k  L'i\r  time  for  j^roper  streteliing  and  dilati 


ion  is  made  in  a  hori- 
ulge.  As  so<in  as  the 
are  gradually  elevate<l. 


ViixtTTlOS. 


extracted  very  slowly, 
lit  ion  of  the  perineum, 


%VV1- 


1  iu.    .>u,>  — i.MVi      i  uHCEFS, 

Upward  Traction, 


¥iu,  oTUr — 'Low   i'\im>.j^; 

EXTHEMB    UfWAttO    THA*.TlOli. 


which  in  primipareus  women  cannot  be  satisfactorily  accompliBhed  in  less 
than  from  ten  to  fifteen  minutes. 

As  soon  as  the  vulva  is  weU  distended  by  the  head,  the  forceps  should 
be  removed,   and  the  head  slowly  ex{>res8ed   by  pressure  upon  the  po©- 
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t4?rior  portion  of  the  perieoum,  iu  thr  belief  that  hy  m  doing  the  liability 
to  {KM'iiiaU  rupture  h  diniinislu'*].  Many  operators,  however,  leave  the 
ft>nx^l»s  ill  j)laee  until  the  hearl  is  completjely  boni,  holrling  that  in  this 
way  it  i.s  fiossiblc  io  uxertL^L*  far  mure  toiitrol  over  its  athauce,  the  in- 
creased distention  of  the  vulva  due  to  the  thickness  of  the  blades  being 

^  80  slight  as  to  be  with- 

out    praetioa!     import- 
ance. 

When  the  occiput  i.* 
directed  poBteriorly, 
traction  should  be 
nuide  in  a  horizontal 
(li  reft  ion  until  the  fore- 
head or  root  of  the  nose 
engages  under  the  aym- 


F:s.O 


PiQ.  371. — Low  FrmrEps;  OrriptTT  DtHKCr- 
hX  Postehioh;  Hoiii£i>NTAL  TuAcnow 
(Furabetif  and  Varmer), 


phyeiB,  after  which  the  handles  f?hould  he  slowly  elevated,  until  the  occiput 
slowly  emerges  over  the  anterior  margin  of  the  perineum,  and  then, 
by  imparting  a  downward  motion  to  the  instrument,  tlie  forehead,  noife,  and 


I 


Fio.  372, — Low  FoncBFs;  Occi- 
put Directly  Posterior;  Up- 
ward TRAt^noN  (Farabeuf 
aDd  Vartiier), 


chin  will  t^uccesftively  emerge  from  the  vnlva.  Thisi  extraction  is  more 
difUcult  than  when  the  occiput  is  anterior,  and,  owing  to  tho  greater 
difitention  of  the  vulva,  perineal  tears  are  more  liable  to  occur. 

Mid  Forcepif  Oprraiinns, — Wlien    the   head   lies  above   the   perineum, 
the  t^agittal  Buture  m^ually  occupies  an  oblique  or  transverse  diameter  of 
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the  pelvic  canal.  In  mch  cases  tlie  force ps  phniiH  he  applied  to  the  .^ides 
of  tlio  head.  This  is  lu-i^f.  aromiiplislied  by  intrtKlueintj  two  or  more  finders 
into  the  vag^ina  siiiHieieiitly  decjjly  to  hv]  the  pimtenor  e»r,  ov«t  wliieli,  no 
matter  whether  it  he  tin*  r'lfihi  <>r  left,  ihe  first  Idade  si  i  mi  hi  be  ftp  plied. 

In  left  oceipito-anterior  positinna  the  entire  right  hand,  introduced  into 
the  left  posterior  segment  of  the  |wlvis,  should  Iwate  the  posterior  ear,  and 
at  the  j^anie  time  8er\'e  as  a  *rind(^  for  the  in  trod  net  ion  of  ilie  Irft  hraneh  of 
the  forceps,  whieh  is  held  in  the  left  liand  and  applied  over  the  posterior 


"     ma 


.i\^:  Hand  t\   V 

S£i:£hLNu  PuHTEiuoii  Ear. 


374.^MrD  Forcepb;  Introduction 

OF    FlUST   hUADK, 


ear.  The  gnido  hand  is  then  withdrawn,  when  the  handle  of  the  forceps 
may  be  held  l>y  an  assistant  or  left  to  itself,  as  it  will  n>;iially  retain  its 
position  without  dillleiilty. 

Two  tingeri*  of  the  left  hand  are  then  intnHlueed  into  the  ri^ht  and 
poeterior  segment  of  tfte  genital  canal,  no  atti^mpt  being  made  to  reach  the 
anterior  ear,  which  lies  in  the  neighliorliood  of  the  right  ilio-pectineal 
eminence.  The  ri;^rht  hrancli  of  tlte  foreejis,  held  in  the  right  hand,  ia 
then  iotrodueed  ahmg  tJie  left  liand  n^  a.  guide.  After  its  introduction  it 
^ill  remains  to  a{«ply  it  over  the  anterior  ear  of  the  child.  This  is  iicconi- 
plishcd  by  gently  rotating  it  anted orly  until  it  comes  to  lie  dirc^ctly  op]30- 
siite  the  blade  whieh  was  first  introduced.  The  two  hrajiches  being  now 
articulat*-'d,  one  blade  of  the  fore(fis  occupies  the  posterior  and  tlie  other 
the  anterior  extremity  of  the  left  «ihli(jiu^  diaTueter  (tiee  Figs.  374  to  377). 

In  the  right  positions,  the  Idades  are  introduced  in  a  similar  manner 
but  in  opjx)site  directions,  for  in  this  case  the  right  is  the  poeterior  ear, 
over  which  the  first  blade  must  be  applied  (see  Figs.  37X  U»  3S(l). 

If  the  occiput  is  in  a  trausverse  position,  the  forceps  is  introduced  in 
a  similar  manner,  the  first  h!ade  being  applied  over  the  posterior  ear,  and 
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th{^  second  being  rotated  antt^riorly 
until  it  eoines  to  lio  ii|i[josite  the 
lirst.  In  tills  C'lisc  one  iihxdr  lii-s  i!i 
front  of  the  sacrum  and  the  uiher 
behind  the  symphysis. 

Whatever  the  original  position 
of  the  Iiofld  may  be,  delivery  h  ef- 
fected Ijy  making:  traction  obliquely 
downward  until  the  oeeipiit  appears 
at  the  vulva,  the  rest  of  the  opera- 
tion being  ciinipleled  in  the  manner 
already  deserilied.  When  the  oeciput 
is  obliquely  anterior,  it  gratlually 
rotates  spontaneoujily  to  tiie  ^yin- 
physis  pubis  as  traction  is  nuide. 
But  when  it  is  directed  transversely, 
in  order  to  bring  it  to  the  front,  it 
is  sometinies  necessary  to  impart  a 
rotary  motion  to  the  for<t'p8  while 
making  traction,  Tlie  direct i<m  in 
which  this  is  to  be  made  varies,  of 
course,  according  to  the  position  of 
the  oeciput,  rotation  from  the  left 
side  toward  the  middle  line  being 
neeeesary  when  the  occiput  is  di- 
rected toward  the  left,  and  in  the 
reverse  direction  when  it  is  directed  toward  the  right  side  of  the  pelvis 

(see  Figs.  378,  379). 


i/ 


Fio,  375.— Mid  Forcepb;  iNTBooun  i 
Second  Buldb. 


X 


Tn  making  traction,  before 
the  head  apjtears  at  the  vulva. 
Tie  or  both  bands  may  be  em- 
ployed  according  to  the  amount 
of  force  required.  In  the  latter 
case,  wlien  the  Simpson  forceps 
is  nsed,  one  hand  grasps  the 
handles  of  the  instrument,  while 
the   Angelas    of    the    other    are 


Fig.  377. 
FiOB.  376,  377.— Mid  Fobcbps;  Inatrumckt  Applied  in  L.  O.  A- 
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'hoolcetl  over  the  transverse  projection  at  their  upper  em^     Care  must  be 

taken  not  to  employ  too  mneli  force.     To  avoid  this  erx^or  the  operator 

should    stand    or   sit    with    hiB 

arms  flexeH  and  the  elbows  he  hi 

cIoBely  against  the  thorax,  as  it 

is  not  perinigsible  to  make  use 
the  body  weight,  and  still 
to  braee   the    fe<^t   against 

the  bide  of  the  bed  (Fig.  381). 
Application    of    Forceps    in 

Ohliqueltf    Posterior    Positions, 

— Prompt  delivery  may  be- 
( come  noeessary  when  the  small 

fontanelle    is    directed    toward 

one    or    other    sacro-lliae    syn- 

ehondrogis — namely,    in    li.    0. 

P.     and     L.     0,     F,     ijresenta- 

tiong.     \VTien      interfere  nee     is 


Fig.  378.  1  »»'     >"•> 

Fiaa.  378,  379.— Mib  Forceps;  iNaTRUitaNT  Applied  in  R.  O.  T. 

reiiuired    in    eitlier    of   these,    the    head    mwnWy    lies    at    or    lielow    the 
level  of  the  ischial  spines,  and  is  usually  imperfeetly  flexed. 

In  many  cases,  when 
the  hand  is  introduced 
to  I<M'ate  the  posterior 
ear,  the  occiput  will  ro- 
tate spnntaneously  from 
a  posterior  to  a  trans- 
verse jiosition,  and  de- 
livery by  foreeps  is  then 
r  e  a  d  i  ly  a  ce oni  p I  i  s ti  ed ,  a  s 
already  described.  If, 
however,  rotation  does 
not  oceur^  the  bead 
should  lie  seized,  with 
four  fingers  over  its 
posterior  and  the  t!minb 
over  its  anterior  ear, 
and  an  attempt  made 
to  rotate  the  occiput  to 


'Mid  FtiRCEPs;  Rotation  to  R.  O.  A. 


made  to  effect  delivery  by  making  traction  in  the  usual  raanner,  great 
difficulty  is  experitmced  and  very  powerful  trac*tion  l>ecomes  necessary, 
which,  nevertheless,  usually  fails  to  bring  about  the  desireil  result.  It  is 
this  experience  which  has  given  rise  to  the  great  dread  in  which  these 
presentations  are  generally  held,  and  it  is  a  ver}^  good  practical  rule,  when- 
ever unexpected  difficulty  is  experienced  in  delivering  what  is  apparently 
a  simple  anterior  presentation,  to  think  of  the  pose^ibilily  of  a  mistake 
in  diagnosig  and  to  rwxamine  the  patient.  In  tlie  vast  majority  of  such 
easeSy  the  email  fontanellc  will  be  found  directed  toward  one  or  other  sacro- 
iliac synchondrosis. 

In  order  for  delivery  to  occur,  the  head  must  be  rotated  so  as  to  bring 
its  sagittal  suture  into  coinci- 
dence with  t!ie  antero*poste- 
rior  diameter  of  the  pelvic  out- 
let. This  can  l>e  accomplished 
by  rotating  the  occiput  by 
means  of  the  forceps,  either 
through  an  arc  of  45  degrees 
to  the  hollow  of  the  sacrum, 
or  through  one  of  13r>  riegrees 
to  the  symphysis  pubis.  The 
latter  is  much  more  arlvan- 
tageous,  for  the  reasijn  that 
delivery  in  the  former  posi- 
tion is  more  difficult  and  also 


Fig.  384.  PUc.  386. 

'TiQB.  384,  385. — Showing  Inveim*ion  of  Fohcbps  When  Anterior  RiiTATtoN  Fbom  an  R. 

O.  P.  Position  m  Completed, 


more  likely  to  give  rise  to  deep  perineal  tears  (Figs,  382  and  383). 
Unfortunately^,  when  it  is  desired  to  rotate  the  occiput  forward,  the 
forceps,  if  applied  to  the  sides  of  the  head  in  tlie  usual  maDuer*  with  the 
jxdvic  curvature  di recited  forward,  i>ecoiues  inverted  hy  the  time  rotation 
IS  completerh  so  that  the  pelvic  curve  kwiks  jKiPteriorly,  and  an  attempted 
delivery  with  the  instTuoicnt  in  this  jmsitum  is  liable  Ui  caust^  siTious 
injury  to  the  materaal  soft  parts  (Figs.  :iH4  and  385).  In  order  to  avoid 
tliis,  it  is  best  to  remove  and  reapply  the  instrmuent.  If  one  wishes  to 
avoid  this  (lou)>le  application,  the  head  nuiy  be  seized  oblicjuely  with  one 
blade  over  the  anterior  brow  and  tlie  other  over  the  posterior  mastoid 
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region ;  but  ihh  is  not  advisable, 
as  the  prcHeHure  it*  more  difficult 
for  the  operator  ancl  far  more  dan- 
gerous for  the  cliilcL 

Tiie  douhle  a p plication  of  for- 
ceps, wiiieh  was  recommended  by 
Scanzoni  uiany  years  ago,  has 
given  8Ueh  excellent  results  in  my 
hands  that  I  oniploy  it  to  the  ex- 
clusion of  all  other  methods,  when 
the  occiput  cannot  he  rotated  man- 
nally  from  its  obli^jnoly  jmsterior 
position^     As    the    right    oeeipito- 


7 


X 


Fi«.  386.  Fig,  387, 

FiQ».  3S6»  387. — 8cANEOKi*B  Makmuvre;  FtiisT  Afpucation  or  Forceps. 

posterior  variety  h  much  the 
more  frequent,  I  sholl  deserihe 
in  detail  tlie  8te|is  «if  the  opera- 
tion. 

In  the  first  application  the 
blades?  are  applied  to  the  sides 
of  the  [lead  with  the  pelvic 
curve  looking  toward  the  face 
of  the  child,  whereas  in  the 
seccmd  manipulation  it  looks 
toward  the  oeci put.  For  the 
first  application  (Figs.  386 
and  387)  the  right  hand  h 
passed  into  the  left  |)osterinr 
segment  f»f  the  gen  it  a!  tract, 
and   the  jmsterior   (right)    cor 


FkiM. 


Fig,  388,  Kfr  880. 

389.— 8cAJi«owi'a  Mah<x0VBa;  Ssowma  Rotation  to  Transvbww  Fo»mo»> 


vagina  and  ovi?r  it  is  m- 
Irnduced  the  right  h\mk\. 
uhich  is  tht'n  rotate<l  an- 
teriorly until  it  conie>j  to  lie 
opposite  the  blade  first  in- 
troduced. The  forceps  is 
then  loeked.  itn  blades  now 
tjccupying  the  left  and  the 
sagittal    suture    the    right 


Fig.  390.  Fig.  391. 

^OB.  390»   391* — ScAXBom'a   Mj^NCEin'RE;  Showing   Rotation  to   Anterior   Position 

Forceps  IhrvERTED. 

oblique  diameter  of  the  pelvis.    Downward  traction  is  then  made  until  the 

head  impinges  upon  the  pelvic  floor,  when  a  rotary  motion  is  imparted  to 

the    foreepg    by    which    the 

ocriput  is  slowly  rotated  to 

a  right  transverse,  and  later 

on  to  an  obliquely  anterior 

position  (see  Figs.  388  and 

3»1), 

Tlie  forcepfs.  having  be* 
come  inverted,  must  be 
taken  oflT,  and  reapplied  in 
the  usual  manner  to  the 
head,    which    now*    occupies 


Fig.  392.    r^^:3^^^r  Fig.  393. 

Fio».  392,  393.— ScANEom's  Makobuvre;  Second  Application  of  Fohcepb. 

a  right  anterior  position,  when  delivery  is  readily  accomplished.    Some  dif- 
fieuUy  may  arise  in  bringing  about  proper  articulation,  feince  the  handle  of 
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(he  left  branch  lying  above  the  right  cannot  be  locked,  but  this  can  be 
readily  overeoine  by  rotutin|T  the  former  uroiind  the  fatter  so  as  to  bring 
the  lock  into  (»ro|xT  [jn^itian  (see  V\g,  t]\H)^  In  left  positions  the  blades 
are  applied  in  u  siiiiihir  iiiimiier,  but  in  the  reverse  ijireetton. 

By  this  methfKl  I  have  oljtainod  most  satisfactury  re^ultis,  and  have  bc^en 
able  to  dc'liver  many  women  with  ease  after  the  usual  methods  had  failed. 
Indeed,  my  experience  has  l^een  ho  satisfactory  tliat  I  have  ceased  to  dread 
occipito-po^sterior  jjresentations,  and  now  regard  tliem  with  equanimity, 
feeling  that  deliver}'  can  he  readily  and  safely  e(Tec*ted  when  necessary. 
To  avoid  the  ncceiisity  of  couistantly  bearing  in   mind  which  is  the 

left  and  w^hieh  tile  right 
branch  of  the  forceps,  it 
is  a  good  practical  rule 
for  a  beginner,  after  hav- 
ing made  an  accurate 
diagnosis  of  the  position 
of  the  head,  to  articialote 
the  forceps  and  to  hold 
them  before  the  XM\\a  of 
tlic  patient.  In  this  way 
he  readily  appreciates 
how  tliey  should  be  ap- 
plied, and  which  blade  is 
to  go  over  the  posterior 
ear. 

High  Forceps,— Afi 
has  already  been  said, 
the  high  are  much  more 
diflicult  than  the  mid  or 
low  forceps  operations, 
and  should  not  be  under- 
taken unless  urgent  in- 
dications are  present.  If 
tlie  liead  be  well  engaged, 
the  forceps  should  be  ap- 
jilied  as  in  the  mid  or 
low  operation,  except 
that,  owing  to  the  more  elevated  position  of  the  head,  the  blades  must 
he  introduced   for  a  greater  distance  into  the  genital  tract. 

On  the  other  lumd,  if  the  entire  head  lies  above  the  superior  strait,  or 
only  a  small  segment  of  it  is  engaged,  tlie  use  of  forcef^s  should  he  avoided 
if  possible,  as  such  a  condition  usually  indicates  consideraljle  disproportion 
betwive  the  head  and  the  pelvis.  If,  however,  the  operation  ap|>ears  to 
be  called  for,  the  forceps  should  be  applied  obliquely,  one  blade  over  the 
mastoid  and  the  other  over  the  opposite  brow.  To  my  mind  this  is 
the  only  condition  in  which  the  interests  of  the  mother  and  child  are  not 
best  served  by  ap}>!ying  the  forceps  directly  to  the  sides  of  the  head;  but 
under  these  circumstances  there  are  several  contra-indications.    In  the  first 


^G.  s'\'a  Manceuvhk;  Showing  DiFFin  lit 
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^Mce,  as  the  pelvis  h  usually  contracted,  tiie  sairittal  siituTe  will  generally 
TO  transversely,  and,  acconliii^dy  iho  Klades  at  the  fnrtH  pii*,  if  a|i|JiiHl  to  the 
gides  uf  the  head,  will  occupy  the  cxtiuitiitio  of  thr  miijnLfafa  vi-ra,  and 
thus  still    fortl((*r   increase  the  dis[)rapurtiou.     But  muru  important  still 
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Vuu  3?J5.— Diagram  Showing  Defect  of  CEPHALrc  Application  of  Forcepb  When  Head 
la  AT  Superior  STRArT;  Black  Line  lNPirATn*o  Direction  of  Actcal  ju^u  Dotted 
LiHE  That  or  Ideal  T&action  (Farabcul  tmd  Varnler) . 


i^  Uie  fact  that,  ginee  the  shape  of  the  hirth  canal  makes  it  inipossible  for 
the  forceps  to  conform  to  itj?  axis,  tlie  posterior  lilad*^  hndgcs  over  the  an- 
terior concavity  of  the  ^acrum  and  thus  prevruts  the  head  from  entt*ring 
the  pelvic  cavity,  and  go  dtfeatii  the  very^  purpose  for  which  the  operation 
would  he  undertaken, 

A^is-traction  Forceps, — With  the  ordinary  long  forceps,  the  high  and 
occasionally  even  the  mid  ojHTatioTi  h  comparatively  diHifult,  strong  trac- 
tion being  necessary  to  ctTect.  di-livcrv.  This  is  due  to  the  fart  that,  owing 
to  the  shape  of  the  hirth  camd  and  c>f  the  foret'ps,  it  is  iniiiossible  to  exert 
traction  directly  in  the  axi^  of  the  superior  strait.  The  latter,  as  we  know, 
would,  if  eontinncfl  downward,  pa^s  through  tlie  lower  })ortion  of  the  sa- 
crum;  hut.  owing  to  the  iinsenee  of  the  perineum,  iiie  extremity  of  the 
saeriuri  and  the  coccyx,  it  h  imjM>ssihle  to  dejire^e  the  handles  of  the  forceps 
sutlieiently  to  |>ermit  of  traction  in  the  destrcfl  direction.  As  a  consequence, 
a  very  considerahle  jmrt  of  the  force  exerted  is  wasted  in  dragging  the 
head  against  the  symphysis  instead  of  bringing  it  downward.  Thus,  Tar- 
nier  pointed  out  that  a  force  of  40  pomids  empbvyed  in  an  ordinary  high 
forceps  operation  would  be  resolvet!  into  two  forces — one  of  30  pounds  and 
the  other  of  26  poundi^ — the  former  iKung  in  the  axis  of  the  superior  strait 
and  sening  to  bring  about  descent,  whereas  the  latter  would  be  directed 
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UBually  atfribiitc^d  to  Pajot,  but  was  recommendetl  by  Saxtorph  forty-four 
years  before  his  birth. 

Hertimjiii,  of  Berne,  in  1844,  was  the  first  to  attempt  to  overcome 
the  liiftieulty  by  rlevisiu^^  an  axit>-traetNin  foreeps,  bis  rrude  instrument 
being  shown  in  Fig.  398.  Hubert,  of  Louvain  (IBfiO).  found  that  in 
certain  ea-se^j  by  tunjing  the  handlcB  downwiird,  he  coubl  make  traction 
along  tlie  axis  of  the  Buperior  strait,  his  instrument  giving  ideal  resnlts 
when  the  sagittal  su- 
ture wa,s  directed  an- 
tero-posteriorly,  but 
lieing  useless  in  all 
other  pos  i  t  i  o  D  s.  M  o- 
rales  (1S71)  added  a 
perineal  curve  to  the 
forceps,  bnt  his  inven* 
tion  possessed  the 
same  disadvantages  as 
that  of  Hubert.  None 
of  these  instruoientj^ 
were  of  much  prac* 
tical  value,  but  they 
served  to  emphasize 
the  faults  of  those  in 
general  use. 

Finally,  in  1877, 
Tarnier  solved  the 
problem  by  attaching 
a  traction-rofl  to  each    ^-^s^^ 

blade    and     fan^tening    V^, 

them  to  a  handle.  His 
original  forceps  pos- 
sessed a  definite  i>erineal  curve,  and  was  very  cumbersome.  The  import- 
ance of  Ids  invention  was  soon  recognized,  and  obstetricians  throughout 
the  world  promptly  attempted  to  improve  upon  it;  so  that   at  present 

one  or  more  mfjdili- 
cations  of  axis-trac- 
tion forceps,  each 
designated  by  the 
name  of  the  modi- 
fier, are  to  be  found 
in  every  large  city. 
One  of  the  u)09t  im- 
portant was  devised 
by  I^nine  Murray 
and  enjoys  great 
popularity  in  Oreat  Britain,  hut  to  my  mind  it  is  inferior  to  the  last  Tar- 
nier model 

Tarnier  himself,  not  coosidering  his  origin^]  forceps  eatiafactoryj  eon* 


Fio,  400.-'MoiiALi8*ft  FoRCEPa. 
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Fio.  402. — Tarmijbb's  Fohcbps:  Tbaction  riuDH  tn  Place  with- 

otrr  Hanulk-Bar. 


timicv!  to  make  (Imn^j^cs  and  iiiiprnvdiiriits,  so  tlint  Itcfore  his  death  he  had 
devised  an  iiistruiiient  which  leaves  little  to  lie  desired.     It  is  practically 

a  loDg  French  for* 
ccps  without  a  peri- 
neal curve,  provided 
with  short,  detacha- 
lile  traction-rodis, 
one  of  wliieh  is  in- 
serted Just  beyond 
tfie  eye  of  each 
Wade.  When  not  in  u&e,  these  are  lield  in  plaec  by  a  pin  upon  the  under 
surface  of  the  ehank,  from  which  they  can  be  readily  freed,  and  attached 
by  their  free  ends  to  a  traction  attachment  w'hinh  terminates  in  a  handle- 
bar which  can  be  grasped  by  one  or  both  hands  {see  Figs.  402  and  40*3). 
Willi  tUh  device,  traction  can  he  made  almost  in  the  axis  of  the  superior 
8trait,  and»  owing  to  the  presence  of  numerous  joints  in  the  traction  attach- 
ment, the  insitrument  can  he  used  in  any  position.  The  handles  of  the 
forceps  merely  serve  to  indicate  the  direction  in  which  traction  should  be 
made,  the  force  being  applied  to  the  handle-bur,  wliieh  is  heb!  horizontally 
no  inatter  what  the  position  of  the  Idades  may  be,  the  traction-rods  being 
kept  about  one  centimeter  bgneath  the  handles  (Fig.  404), 

To  my  mind,  this 
instrument  is  superior 
to  all  other  axi^-trac- 
tion  forceps,  and  with 
it   most  excellent    re- 
sults can  \)e  obtained 
witli   a   minimum   ex- 
penditure of  energy,  and  !>y  its  aid  a  delivery  can  occasion- 
ally be  effected  which  would  have  been  impoissible  wnth  the 
ordinary  inf<trumenti^.     One  of  its  Irt'st  points  is  the  joint 
between  the  horizontal  and  vertical  portions  of  the  traction 
attachment,  as  a  result  of  which  the  handle-bar  can  be  held 
horizontally,  even  though  the  forceps  is  applied  at  the  ends 
of  the  antero-jKj^terior  diameter  of  the  pelvis.     T  use  this 
instrument   in  all   cases,  without   the   traction-rods  in   low  and  mid,  and 
with  theoj  in  high  forceps  o[ierations, 

Appliajtion  of  Forctps  in  Face  Presentation, — ^In  face  presentations 
the  apphcation  of  forceps  occasionally  becomes  necessary,  but  is  usually 
suceessfyl  only  in  the  transverse  and  anterior  varieties,  the  blades  being 
applied  to  the  sidt^  of  the  head  along  the  mento-occipita!  diameter,  with 
the  pelvic  cun^ature  directed  toward  the  neck.  Traction  is  made  in  a 
downw^ard  direction  until  the  chin  appears  under  tlie  symphysis;  then  by 
an  ujnvard  movement  the  face  is  t^lowly  extracti  d  through  the  vulva,  the 
nose,  eyes,  brow,  and  occiput  apjiearing  in  ^^uccesi^ion  over  the  anterior 
margin  of  the  perineum. 

Forceps  should  not  be  applied  when  the  chin  is  directed  toward  the 
hollow  of  tlie  sacrum,  as  delivery  cannot  bo  etfected  in  this  position.    In 


Fig,  403. — Tarnier's  Forcepb. 
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exceptional  cages,  if  version  h  out  of  tlie  question,  and  conversion  into  a 
vertex  present atiou  cannot  be  ctfiX'ted,  an  ex[>ert.  operator  nuiy  endeavor 
to  rotate  the  chin  to  a  transverse  and  later  to  ao  anterior  position  before 
reporting  to  pubiotomy  or  eraniotomy,  though  such  attern[>tfi  are  mrely 
succes^fnl. 

Application  of  Forceps  in  Erect  h  /'rc^efi^^df oh. 9. —Occasionally  the  ap- 
plication of  forcc])s  is  roconiniended  in  frank  breech  presentations,  the 
blades  helng  applied  over  the  trochanters.  Thi^  is  very  rarely  indicated, 
as  delivery  can  usually  be  elTected  more  satisfactorily  hy  the  methods  to 
be  mentioned  in  the  following  chapter. 

From  the  time  of  Smellie,  many  authors  have  recommended  the  ex- 
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Fig.  404 .^Diagram  Sb owing  Traction  with  Tarni¥h'«  Forceps, 
A  B  in  proper  and  X  Y  m  improper  manner  (Ribcmunt-Deasaignea). 


traction  of  the  after-coming  head  in  breeeh  presentations  by  means  of  ttio 
forceps.  In  such  cases  the  Ixuly  of  the  child  is  carried  up  over  the  abdomen 
of  the  mother,  and  the  blades  are  introdneed  umler  it  and  applied  to  the 
sides  of  the  head.  As  a  matter  of  fact,  it  ii;  never  necessary  to  resort  to  the 
forceps  inider  such  eonditinns,  so  its  eiuployment  is  not  to  In-  recomnimded, 
since  the  mnre  e\[H  rt  one  lu'ccnnes  in  (he  use  of  i^lauriecau's  met  bod  id' 
extraction  tbe  less  frccjiittjlly  will  dilliculty  be  experienced  in  delivering 
the  after-comin^f  head. 

Pro^osis. — Low  and  mid   forceps  operation?,  when  intelligently  per- 
formed upon  healthy  women  under  pro|)er  aseptic  precautions;,  should  not 
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be  followed  by  mattrnsjl  mortality,  the  operation  Iwin^  undertaken  to  save 
maternal  or  f(i't«l  life. 

It  is  generally  lieM  that  in^rineal  teari?-  ocenr  ronre  freqiieritly  in  for- 
ceps than  in  ^pontaneoim  deliveries.  This,  liowever.  sliuul*!  not  l»e  the 
ease,  provided  that  the  head  in  extracted  t>ylfieiently  t^lowly.  rnfortirnafely, 
it  wuuM  appear  as  tliough  the  average  operator,  as  socin  as  the  head  ap- 
pt^ars  at  tlie  vulva,  is  seissed  with  an  almost  uncontrollable  desire  to  efTect 
its  immediate  delivery  hy  brasfpie  traction,  instead  of  imitating  natnre  and 
devoting  fn^m  fifteen  to  twenty  minutes  to  overcoming  tlie  resistance  of 
the  perineum  and  vulval  outlet.  Leopold  hns  stated  that  the  forceps  is  the 
hkiodieBt  of  all  cilistetrieal  iipcnitions,  and  this  is  undoiibtcHlly  true  if  the 

child  is  rapidly  dragged  through  a  partially  dilated  liirth  canal  by  brute 

force.  On  the  other  hand,  if  projjerly  employed,  it  is  a  meany  of  sparin||^M 
instead  of  destroying  the  perineum,  inasmuch  as  the  exit  of  the  head  can"^^ 
be  controlled  quite  as  effectively  by  means  of  tho  forceps  as  by  any  other 
procedure. 

At  ten  I  fits  at  delivery  through  an  imperfectly  dilated  cervix  are  most 
dangerous,  and  frequently  give  rise  to  deep  cervical  tears,  which  may  lead 
to  the  death  of  the  patient  from  bamiorrliage  or  infection.  Moreover, 
the  application  of  forceps  requires  an  accurate  diagnosis  as  to  the  posi- 
tion and  presentation  of  the  child,  and  when  this  is  lacking,  and  the  for- 
ceps is  incorrectly  applied  in  certain  oecipito-posterior  and  brow  presenta- 
tions, delivery  can  be  effected  only  by  brute  force,  which  can  hardly  fail 
to  cause  serious  lesions  for  mother  and  child.  Similar  untoward  results 
often  follow  an  attempt  to  drag  the  head  forcibly  through  a  markexlly 
contracted  pelvic  brim. 

The  f<eta!  mortality  depends  upon  the  position  of  tho  head  and  the 
general  difTiculty  of  the  operation.  It  should  bo  practically  zero  in  low 
and  mid  operations,  excej>t  when  a  funnel-shaped  |>elvis  has  been  over- 
looked. In  a  coui]}arativcly  large  ex|>erieuee,  1  can  recall  only  two  chil- 
dren whose  deaths  eould  he  directly  attributed  to  such  operations  when 
properly  performtKl.  On  the  other  hand,  the  high  forceps  operation  is 
attended  by  a  very  serious  fotal  mortality,  which  becomes  still  greate^r 
when  the  bend  is  not  engaged.  In  such  cases  the  head  may  be  sulijeeted 
to  injurinus  pressure,  which  may  lead  to  the  rupture  of  intracranial  ves- 
Bela  and  the  subsequent  death  of  the  child,  Tn  rare  instances  actnal  frac- 
ture of  the  skull  may  occur,  and  occasionally  the  npper  part  of  the  occipital 
bone  may  become  separated  from  its  base. 

Occasionally  the  child  may  Iri  liorn  with  facml  pandysts,  or  the  con- 
dition may  develop  shortly  after  birth.  This  is  nsually  noted  w^hen  the 
head  has  been  seized  oblifjuely,  and  is  due  to  the  pressure  exerted  hy  the 
posterior  l>la<h.^  of  the  force p>i  upon  the  neighborhood  of  the  stylo-mastoid 
foramen,  through  wbicli  the  nerve  leaves  the  skull.  Not  every  facial 
paralysis,  liowcver*  following  delivery  by  forceps,  should  be  attributed 
to  the  operation*  as  such  a  condition  is  occasionally  encountered  after  a 
spontaneous  labor,  and  may  In-  due  to  intracranial  causes  quite  independ- 
ent of  tlie  use  of  instruments.  Full  literature  upon  this  subject  up  to  1001 
will  be  found  in  Mace's  article. 
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CHAPTER   XXI 
EXTRACTION   AND    VERSION 

EXTRACTION 

Sxtimetioii  in  Breech  Presentations. — The  delivery  of  the  child  by 
(nftk^um  when  the  feet  protrude  from  the  vulva  in  breech  presentations 
w*ii  pr\>h«bly  the  earliest  obstetrical  operation. 

F^vn  the  time  of  Hippocrates,  up  to  the  beginning  of  the  sixteenth 
^vnturr,  head  presentations  alone  were  considered  normal,  and  hence  all  the 
Authorities,  with  the  exception  of  Celsus,  advised  the  conversion  of  breech 
iwto  vortex  presentations  at  any  cost,  even  though  it  rendered  necessary 
muputation  of  the  limbs.  After  the  resuscitation  of  podaJic  version  by 
Ambmise  Par^  and  Jacques  Guillemeau,  more  rational  views  prevailed,  so 
that  in  the  seventeenth  century  we  find  Mauriceau  advising  the  method 
of  extraction  which  is  in  general  use  at  the  present  time. 

As  the  twhnique  of  the  operation  varies  according  as  one  has  to  deal 
with  a  complete  breech  or  a  foot,  or  with  a  frank  breech  presentation,  it 
will  be  necessary  to  consider  the  two  conditions  separately.  In  both  the 
essential  prerequisite  for  the  successful  performance  of  extraction  lies  in 
the  eompU*te  dilatation  of  the  cervix  and  the  absence  of  any  serious  me- 
chanical obstacle.  It  is  tnie  that  in  a  certain  number  of  cases  extraction 
through  an  imperfectly  dilated  cervix  is  possible,  but  this  is  usually  effected 
only  at  the  cost  of  deej)  cervical  tears.  Moreover,  the  additional  resistance 
offennl  to  the  passage  of  the  head  will  generally  lead  to  its  extension,  the 
nnns  at  the  same  time  becoming  elevated  over  it,  thereby  so  complicating 
and  delaying  delivery  that  the  child  is  almost  invariably  lost.  For  these 
reasons,  premature  extraction  is  indicated  but  rarely,  and  then  only  in  the 
interests  of  the  mother. 

IiuUcaiions  for  Extraction, — It  has  already  been  pointed  out  that  the 
fa^tal  mortality  is  considera!)ly  greater  in  breech  than  in  vertex  presenta- 
tions, since  in  the  former  death  from  asphyxiation  is  almost  inevitable 
if  the  head  be  not  delivered  in  less  than  eight  minutes  after  the  appear- 
nnet*  of  the  umbilicus  at  the  vulva.  In  these  cases  the  untoward  result 
may  be  due  to  one  or  other  of  several  causes.  Thus,  very  often  the  cord 
is  subjected  to  pressure  between  the  pelvic  brim  and  the  head,  which  may 
Ih^  so  sevcTO  as  to  vhvck  completely  the  circulation.  I^ss  frequently  the 
rapid  dt^crease  in  the  size  of  the  uterus,  following  the  extrusion  of  the  body 
of  the  rhild,  nsults  in  |)reninture  separation  of  the  placenta  before  the  head 
irt  born,  so  that  death  becomes  inevitable  unless  extraction  is  promptly 
etTtvted. 
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In  all  breech  presentatioDs,  pruparations  should  be  niado  far  extraction 
as  soon  as  thi*  liutttK'kB  aiipcar  nt  tlu*  vulva,  s(»  tluit  tiii"  (([jcriition  van  be 
promptly  rei^orted  to  if,  aft<  r  the  appoanince  of  the  uiiitiihcus,  the  extrusion 
of  the  re&t  of  tbe  body  does  not  rapidly  follow.  In  a  eertain  nunibcr  of 
cases,  no  matter  what  the  pfisition  of  the  bireuh,  ext ruction  may  he  ealled 
for  by  any  condition  which  seriously  threatens  the  life  of  the  mother  or 
eliibh  just  as  in  vertex  iiresentations.  When  speaking  of  the  lattfT,  how* 
ever,  it  was  said  that  the  pasiftiji^'e  of  incconiiiin  indicated  that  the  child  was* 
in  danger,  whereas  in  hroech  presentations  such  ah  occnrrenee  is  without 
significance,  as  it  h  8iin])ly  the  residt  of  the  compression  U>  which  the  abdo- 
men of  the  child  is  liemg  ^ulijecled. 

Exlnwlion  hif  One  or  Both  Feet, —Before  l>eginning  the  operation,  the 
patient  should  lie  brought  to  the  edge  of  tlu-  l)ed  and  j^ubjeeted  to  the  usual 
preliminary  praparations.  Complete  anaesthesia  is  necessary,  except  in  those 
cases  in  which  the  body  of  the  child  has  already  been  born  and  only  the 
head  remains  to  be  extracted. 

As  a  rule,  extraction  Is  an  extremely  simple  operation  when  the  breech 
has  lieen  horn  spontaneously,  whereas  it  is  less  so  when  the  feet  are  in 
the  vagina,  or  still 
within  the  nterut^.  In 
the  latter  case  the  en* 
tire  hand  should  In 
introduced  into  tin 
vagina  and  an  at- 
temfit  made  to  .-eize 
both  feet,  the  ankles 
being  grasped  in  such 
a  manner  that  the  see- 
ond  finger  lies  be- 
tween them.  Thev  ;nv 
then  hronght  tlnvvn 
intn  the  Viigiim,  and 
traction  is  made  until 
they  a  [If  rear  at  the 
vulva.  If,  however, 
difficulty  is  experi- 
enced in  seizing  both 
feet,  one  slum  hi  be 
grasped  and  extracted 
in  a  similar   manner. 

As  soon  as  the 
feet  have  been  drawn 
through  the  vulva,they 
shoo  hi  l)e  wrapped   iji 

a  stenle  towel  so  tlud  :i  firmer  grasp  nuiy  be  tibtained,  since  the  vernix 
easeosa  renders  them  so  .slijipery  iJiat  they  are  very  dillicult  to  hold.  Trac- 
tion is  then  made  in  a  downward  dircctinn,  iind  as  the  legs  protrude  still 
farther  they  are  grasped  higher  up,  first  by  the  calves  and  later  by  the 


Fio.   405.— Brkech   ExTRACTtoK;   TitACTioN   UPON   Fbet. 
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Fio,  406, — Breech  ExniACTioif;  Traction  ctpon  Thjohs- 


thighs.  When  the  breech  appean?  at  the  vulva,  traction  ig  made  in  an  np- 
ward  direction  nntil  it  is  di  livered.  The  thiuiiht?  are  then  applied  over  the 
fiacTum  and  the  lingers  over  tlie  hips,  and  traetioo  h  ef>ntinued  in  the  same 
manner    until   the  thorax  iB   born,   when    the  nuns    nnist    he   freed    in 

order  to  effect  deliT- 
ery. 

I  f  only  one  foot 
hiii*  lieen  seized,  trac- 
tion liliouhl  he  made 
npon  it  until  the  but- 
tocks appear  at  the 
vulva,  wlien  the  index 
lintrer  of  the  other 
hand  is  introduced  in- 
to the  posterior  ^roin 
and  aids  in  traction. 
As  soon  as  the  o{> 
erator   begins  to   pull 

f"^       Mi  iipon  the  legs,  an  as» 

7        ■      y  ,-if^tant    or    the    nurse 

1^                            vl      ^  nliould     exert     strong 

Ek'^  L.  \     1 pressure      npon       the 

n terns  in  the  axis  of 
the  superior  strait,.^^ 
with  the  object  of  pre*^H 
serving  the  flexed  at- 
titude of  the  head  and 
preventing  the  arms 
from  tjecoming  ex- 
tended above  it.  Be- 
sides serving  these  purposes  it  also  aids  directly  in  the  expulsion  of  the 
child,  and  thus  renders  necessary  a  smaller  amount  of  force  on  the  part  of 
the  operator. 

Downward  traction  should  be  continued  until  the  scapulje  are  at  least 
partially  outside  of  the  vulva,  and  no  attempt  should  be  made  to  free  and 
deliver  the  firms  until  this  is  effe<'ted,  as  failure  to  observe  this  rule  fre- 
tpiently  renders  dillicult  what  would  otherwise  he  a  very  simple  pro- 
cedure. In  a  certain  numher  of  eases  the  anus  arc  delivered  spoutaneoiisly. 
With  this  in  view,  the  child  should  be  seized  with  the  thumbs  over  the 
scapulae  and  the  fingers  over  the  sides  of  the  thorax  and  rotated  nntil  the 
bisacromial  diameter  occupies  tlie  antero-posterior  diameter  of  the  ontlet. 
Then  by  continuing  traction  downward  the  anterior  shoulder  engages  be- 
neath the  finhie  arch,  the  hand  and  arm  escaping  sjK>ntaneous!y ;  while 
npon  sharply  drawing  the  feet  up  over  the  abdomen  of  the  mother,  the 
posterior  shoulder,  arm,  nnd  hand  pass  over  the  perineal  margin. 

In  mo*4t  cases,  however,  the  process  is  not  so  siuiple,  and  it  becomes 
necessary  to  free  and  deliver  the  arms.  Since  there  is  more  available  space 
in  the  posterior  and  lateral  segments  of  the  pelvis,  the  posterior  arm  should 
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be  frepd  first.  Tn  orrlt*r  to  do  m.  tht-  thorax  Fhoiild  hv  rntatod  until  tlie 
liij^at^roriiial  rlianietcr  rHmpr<'s^  an  uMi*joe  tlijinietfr  of  {\w  jh^Ivih  (Ki^^  107), 
and  tlio  feet  ^hotdd  he  Hharf4y  rhawn  ujr  by  om*  iuind  over  tfie  ;jToin  of 
the  mother  corres[iondjng  to  the  anterior  shoulder.  Then  two  fin^<*r« 
are  introduced  heneath  the  possterior  shoulder  and  [russed  alcmg  the  humerus 
until  tho  elhow  is  reached  (Fi|r*  40S).  The  fmjL'ers  are  now  apjdied  in 
gueh  a  way  as  to  serve  as  ii  sjdi ni  to  the  arm,  whieh  is  swept  downward 
over  the  thorax  and  delivered  from  tlu»  vulva.  To  effect  the  delivery  of 
the  anterior  arm,  the  ho<Iy  is  seized  as  l)efore  and  rotated  &o  as  to  hring 
the  undelivered  shoulder  into  the  nei^hhorhoixi  of  the  nearest  sacn> 
sciatic  noteli.  The  legs  are  then  carried  uinvard.  so  as  to  hring  the  body 
to  the  opptifiite  groin  of  the  mother,  and  if  the  arm  he  not  born  sp^>n' 
taneously  it  is  delivered  in  the  Bame  manner  as  the  other. 

If  pressure  from  alcove  has  not  iK^eji  made^ — and  occasionally  in  spitjc  of 
it — the  arms  may  become  extended  over  the  head.  Under  such  eircu in- 
stances   their    delivery,    al-  

though  more  dilficuU*  can 
be  accomplished  by  tli^ 
manoeuvres  ordinarily  em- 
ployed. In  doing  this,  par- 
ticular eare  must  hi}  taken 
to  carry  the  fingers  up  to 
the  elbow  and  use  them  as 
a  splint,  for.  if  the  finger 
be  merely  hooked  over  the 
arm  and  strong  traction 
made,  the  humerus  or  clavi- 
cle is  exposed  to  great  dan- 
ger of  fracture. 

In  other  ea^es  the  arm 
is  found  around  the  hack 
of  the  neck,  when  its  deliv- 
ery becomes  still  more  dif- 
ficult. If  it  cannot  be 
freed  in  the  manner  just 
described .  its  extract  ion  may 
be  facilitated  by  rotating 
the  child  through  half  a 
circle  in  sneh  a  direction 
that  the  friction  i*xerted  by 
the  birth  canal  will  serve  to 
draw  it  toward  the  face; 
hut  if  this  fails,  it  must  be 

forcibly  extracted  by  hooking  a  finger  over  it.  Unfortunately,  fracture  of 
the  humerus  or  clavicle  is  very  common  in  sucfi  cases,  and  its  probability 
should  be  pointed  out  to  some  ref?])onsiblc  memlier  of  the  family.  Such  an 
accident,  however,  is  not  very  serious,  as  good  union  can  always  he  secured 
by  appropriate  treatment. 


-iiKt.Ki  H      K\  i  itAi    Eio.S  ,     i%^t^  1>,HJ;< iH      ROTA- 
TION OF  Shoulder, 
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After  the  shoulcTers  havo  been  Iwrn,  the  liead  usually  occupies  an 
olili(|ye  JtnijK^cr  of  the  pelvis  with  tlie  ehin  direc^ted  posteriorly,  when  it^ 
extraetk}fi  is  best  eflected  by  MaurUeati's  tiianti'iivre  (Fi^g.  J(W  and  410). 
For  this  purpose,  the  iodex  fmger  of  oue  lumd  is  introdtieid  inlu  the 
month  of  the  child  nnd  Rp|>lied  over  the  siiperinr  maxilla,  wliilr  the  bodyj 
reets  upon  the  palm  of  the  hand  and  the  forearm,  with  the  leg«  stradding 
the  lattA^^r.  Two  fingern  of  the  other  hand  are  then  hooked  over  tbe  neck, 
and,  grasping  the  ehonlders,  make  downward  troetifai  until  the  oceipnt  ap- 
pt^ars  under  the  sympfiysis.  The  body  of  the  ehihl  is  now  raised  npJ 
toward  tlie  moUier^s  abdomen,  and  tlie  mouth,  nose,  brow,  and  eventually 


r 


h 


Flo.  408. 
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UUCTION   OF  FtNGERS  TO    I 


the  oeciput  euoeeflsively  emerge  over  the  jreriiieam.  Traction  should  be 
exerted  only  by  the  fingiTB  over  tbe  shoulders,  and  not  by  the  finger  in 
the  month;  since  in  many  eases  the  latter  slips  from  tlje  superior  maxilla 
and  eDUie&  to  ri'st  uj»on  the  inlVrior  maxilla  and  base  of  tbe  ton>?ue,  as  a 
conRHjuenee  of  wbieli  serious  injuries  may  be  done  Ui  the  ebild  if  energetic 
traction  bo  employed. 

This  mancpuvre  was  first  practiced  by  Maurieeau  in  the  seventeenth 
eentnry,  but  for  some  reason  fell  into  disfavor.  Nearly  a  hundred  years  later 
Smellie  described  a  similar  procedure,  but  rarely  made  use  of  it,  as  he  pre- 
feiTed  the  employment  of  forceps.  In  Uie  meantime  other  devices  came 
into  use,  until  G.  Yeit,  in  18G3,  directed  attention  to  tbe  inestimable  ad- 
vantages which  Maurieeau's  method  of  extraction  |>osseBsed  over  all  othera. 


Fio.  410, — Brrech  Extraction;  Mauricead's  MAWCEtrvRS.  Upward  Traction, 
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For  this  reason  in  Germany  the  procedure  is  frequently  called  after  Veit> 
or,  when  greater  accuracy  ig  desired,  is  dc^i^ated  ns  the  Maiiriccan-Stnellie- 
Veit  manreuvre,  LitzmaoTi,  however,  was  eertflinly  right  in  pointing  out 
tin-  impropriety  of  mch  n  TioiTU'oclatiirr.  and  in^istintr  tliat  only  the  name 
of  the  original  inventor — Mauriccau — should  he  used  in  Hiwribing  it.  Nil*  - 
nierous  other  methods  of  extraction  have  Uxm  devi^^ed,  Wnickid  tw*ing  able  ^ 
in  1888  to  collect  21  different  proceilun^e  from  the  literature,  althougb^ 
none  lias  provnd  a^  serviccnhle  as  t!iat  of  Maiirif  eau. 

In  the  vast  majority  of  rast«  the  Imck  of  tlje  child  e\*entnally  rotates 
toward  the  front,  no  matter  w^hat  its  original  position :  hut  when  it  doeg 
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Fio.  411.— Dbuvkbt  of  AFTEB-ComNG  Head,  Prague  Manceuvm, 

not  take  place  spontaneously  the  movement  may  he  inaugurated  liy  making 
stronger  traction  upon  the  leg,  which  would  natural ly  rotate  anteriorly. 
If  this  does  not  hring  ahout  Ihe  di^ired  result,  and  tlie  hack  remains  pos- 
terior after  the  hirth  of  the  shoulders,  extraction  ninst  ht*  he»^'uii  with  the 
occiput  posterior.  Aa  a  rule,  rotation  can  still  he  elTected  by  nieans  o£| 
the  finger  in  the  moutli,  after  which  the  head  can  he  extracted  by  I^fauri- 
eean's  manoeuvre.  When,  however,  this  is  impossible,  delivery  must  he 
attem|4ech  with  the  bearl  in  its  abnormal  jM^sitinn,  l>y  the  employment  of 
a  modified  Prague  mamruvre,  which  is  so  called  for  the  reason  that  its  ad- 
vantages were  strongly  urged  and  practiced  more  particularly  by  Kiwisch, 
of  that  city,  although  it  had  been  described  by  Pngh  a  centur\^  earlier. 
The  j>rocedure  is  somewliat  as  follows:  Two  fingers  of  one  hand  grasp  the 
shoulders,  while  the  other  hand  draws  up  the  feet  over  the  idwlompn  of 
the  mother.  As  a  result  the  occiput  of  the  child  is  born  first  and  the 
perineum  is  necessarily  gubjected  to  greater  liahility  of  rupture. 


EXTRAC 

Progfwsi^, — ^Tlie  progiiosis,  ^o  far  as  tht?  mother  is  concomod,  is  very 
favoraUle,  even  when  conssiflerahle  disproportion  t'.xists  !>etweon  the  child 
and  Uie  pelvis,  since  the  prcB&ure  of  the  head  upoB  the  maternal  soft  parts 
lasts  hut  a  few  geeonds,  instead  of  l)ein(^  prolonged  for  hoorfe,  as  in  head 
pregentations.  Owing  to  the  necessity  of  intra-vaginal  manipulationa,  there 
is  a  slightly  increased  danger  of  infection,  and,  more  particularly  in  the 
case  of  a  primipara  with  a  rigid  vaginal  outlet,  there  is  greater  liability 
to  laceration  of  the  perineum  than  in  head  presentations. 

For  tlie  child,  however,  the  outlcHjk  is  not  so  favorable,  and  Ijecomes 
more  serious  the  higher  the  situation  of  the  presenting  part  at  the 
beginning  of  the  operation.     The  fcetal  mortality  is  in  great  part  due 

to  the  d-mgers  inherent  to  breech 
pres^en  tat  ions,  which  are  augmented 
by  the  greater  liability  to  the  oc- 
currence of  traumatism  during  ex- 
traction, particularly  if  there  is 
marked  disprojKirtion  between  the 
\ '         head  and  the  pelvis. 


\ 
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Fio.  4 12»— Extraction  of  Frank  Bhebch;  Finger  in  Anterior  Groin. 

As  has  already  been  said,  fractures^  of  the  humerus  and  clavicle  cannot 
always  Ijk?  avoided,  even  in  tlk^  hands  n!  <\x[>ert  uficrators.  Occasionally 
h(Fmatomafa  of  ihv  sit'mv-deido''ma,sioid  witsriv  nre  noted  after  the  opera- 
tion, though  these  are  usually  of  but  sligiit  signiticance  and  di^^appear  s^ion- 
taneously  within  a  short  time.  More  serious  results,  however,  may  follow 
the  separafion  of  ike  epiphyses  of  the  scapula  or  humenis.  In  exceptional 
cases  parahfsis  of  the  arm  results  from  proRsurc  exerted  upon  the  brachial 
plexus  by  the  fingers  in  making  traction,  but  more  fr^Hpiently  is  due  to  an 
overstretching  of  the  neck  in  freeing  the  arms  or  in  effecting  extraction 
by  the  Prague  manceuvre.    As  will  be  shown  in  Chapter  XLIII^  the  con- 
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dition  usually  undergoes  gpontaneoiis  cure,  although  in  rare  instances  it 
persists  tliroughout  life. 

When  the  child  is  forcibly  extracted  through  a  markedly  contracted 
pelvis,  spoon-shaped  depressions  or  actual  fmvfures  of  the  skuH  may  result, 
which  gc^nerally  prove  fatal,  and  occasionally  when  great  force  is  employed 
even  the  neck  may  he  hroken. 

The  application  of  forceps  to  the  after-comrnfj  head,  introduced  by 
Smellie,  has  Ix^^n  extensively  practiced.  In  such  circumstances  the  body 
of  the  chikl  is  elevated  toward  the  abdomen  of  the  mother  and  the  for- 
ceps introduced  under  it,  the  blades  being  applied  to  the  sides  of  the  hearL 
Personally,  I  have  never  found  it  necessary  to  resort  to  this  procedure, 
and  believe  that  it  is  but  rarely  called  for  if  the  obstetrician  hag  made 
himself  thoroughly  familiar  with  Mauriceau's  mancBuvre. 

Extraction  of  Frank  Breech  Presentations. — \^lien  indications  for  de- 
livery arise  after  the  l^reech  has  desecnded  deeply  into  the  birth  canal,  its  ex- 


traction can  usually  be  effected  with* 
the  index  finger  of  one  band  into 
making  traction  until  the  buttocks 
index  finger  of  the  other  hand 
the    posterior    groin    in    order    to 


out  dilficulty  by  hooking 
the  anterior  groin  and 
appear  at  the  vulva,  the 
being  then  inserted  into 
furnish  additional  aid* 


c:- 


^% 


v^ 


FiQ,  413.— rCxTiiAcrtoN  op  Frank  Brbcich;  FiNOERa  in  Grouta. 


On  the  other  hand,  wlicii  the  breech  is  at  the  superior  stniit,  delivery 
is  nuiclt  more  diMicndt.  In  suc!i  casc^  it  is  advisable  to  try  to  deeompise 
the  wedge  and  to  bring  down  one  or  both  feet,  which  can  l>e  readily  aceoui- 
plisliKl  if  attcnn>teil  shortly  afk-x  nifiture  of  the  membranes,  but  Inx^omes 
extremely  ditticult  if  a  considerable  time  lias  elapsed  after  the  escape  of 


I 


the  l!(|iior  anmii  and  the  litems  hm  bet  cmie  tightly  oontractod  over  tht*  ehilrh 
In  many  cases  the  empluyment  of  the  fDllowing  nianteiivre  suggested 
by  Pinard  will  oftt^n  aid  materially  in  bringing  doun  the  foot:  Two  fingers 
are  carried  up  along  one  leg  to  the  knee  and  push  it  away  from  the  middle 
line.  This  procedure  is  usually  followed  hy  spontaneous  flexion,  and  the 
foot  of  the  child  will  be  felt  to  impinge  upon  the  hack  of  the  hand,  when 
it  can  be  readily  seized  ajid  brought  down  (Fig.  414). 

In  view  of  the  fact  tliot'  it  18  often  very  diffieult  to  seize  and  bring 
down  a  foot  in  the  latter  part  of  the  second  t?t-fige  of  labor,  Ahlfeld  and 
others  have  suggeste^i  the  propriety  of  rupturing  the  membranes  as  soon 
as  the  cervix  is  fully  dilated,  and  briufjfing  down  a  foot  prophylactieally,  so 
that  a  convenient  tractor  may  he  available  in  case  extraction  becomes  neces- 
sarv'.  This  can  be  readily  aceooipli^hed,  but  is  not  advisable  as  a  routine 
practice,  since  the  frank  breech  fomis  a  tuuch  better  dilating  wedge  than 
the  incomplete  breech  presentation.  The  procedure  is  justifiable,  however, 
in  those  eases  in  which  it 
appears  probable  tlint  rapid 
extraction  may  becnnu>  im- 
perative; for  instance,  in 
patients  suffering  from 
heart^  lesious. 

If  the  indication  for  de- 
livery is  urgent*  and  it  is 
impossible  to  bring  dnwn  a 
foot,  the  chLId  must  be  ex- 
tracted as  it  lies.  For  this 
purpose  the  index  finger  of 
one  hand  is  hooked  into  the 
anterior  groin,  and  strong 
downward  traction  made, 
Gupplemented,  if  necessary, 
by  the  use  of  the  othiT 
hand,  which  grasps  the 
wrist.  This  procedure  is 
continued  until  the  poste- 
rior buttock  has  alruot^t 
reached  the  pelvic  floor, 
whvn  the  index  finger  of  the 
other  liand  is  hooked  into 
the  posterior  groin  and 
traction     made    with    both 

Imuds.  As  soon  as  the  latter  bccomeg  accessible,  delivery  can  usually  be 
readily  eiTeeted,  but,  unfcirtimatelv,  in  a  considerable  number  of  cases,  it 
is  extremely  diflleult  to  briug  tlie  breech  low  enough  to  offer  this  advantage. 
For  this  reason,  wlu'U  tlie  breech  is  high  i}]\  its  extraction  should  not  be 
atteniptrd  iirdess  imfieratively  dt^iuiiuili'd  by  thv  eoTidition  of  the  mother  or 
chibl;  otberwise  it  is  far  better  to  wait  until  it  has  descended  lower  before 
interfering. 


Fjo.  414. — PiNAtiD'a  Manceuvrk  tor  Bbinojno  Down 
A  Foot  in  Frank  Breach  Freskntation. 
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dition  usual ly  undergoes  spontaneous  cure,  although  in  rare  instancea  if 
persists  throughout  life. 

When  the  chihl  is  forcibly  extracted  through  a  markedly  contracted 
pelvic,  spooB-Fhaped  deprcssious  or  aeiual  fraelttres  of  the  skuH  may  result 
which  gi'nerally  prove  fatal,  and  occasionally  when  great  force  is  employed 
even  t!io  neck  may  be  broken. 

The  application  of  forceps  to  the  after-coming  head^  introduced  by 
Sraellie,  has  been  extensively  practiced.  In  such  circumstances  tlie  body 
of  the  child  is  elevated  toward  the  abdomen  of  the  mother  and  tin?  for- 
ceps introduced  under  it,  tbe  blades  being  applied  to  the  sides  of  the  head. 
Personally,  I  have  never  found  it  necessary  to  resort  to  this  procedure, 
and  believe  that  it  is  but  rarely  called  for  if  the  obstetrician  haa  made 
himself  thorougtdy  familiar  with  Mauriceau's  mancBuvre. 

Extraction  of  Frank  Breech  Presentations, — W[wi\  indications  for  de- 
livery arise  after  the  iireech  has  dtseended  deeply  into  the  birth  canal,  its  ex- 
traction can  usuaUy  be  effected  with-  JMIBB  ^^^  ditficulty  by  hooking 
the  index  finger  of  one  hand  into  ^^^^^K  the  anterior  groin  and 
making  traction  until  the  huttocka  ^^^^M  appear  at  the  vulva,  the 
index  finger  of  the  other  hand  ^^^^^  being  then  inserted  into 
the    posterior    groin    in    order    to    B^^^ft  furnish  additional  aid. 


Fig.  413, — Extraction  or  Fiuxk  Breech;  Fino«hr  is  GnomB* 


On  the  other  hand,  when  llie  hri'ech  is  at  the  superior  strait,  delivery 
is  much  muri'  diflieidt.  In  siuii  ciia'><  it  is  a<lviHd>lc  to  try  lo  dwompose 
the  wedge  ami  to  bri ug  down  one  or  tiotti  feet,  which  can  Ije  readily  aceoin- 
plishrd  if  attt-'iiiptcHl  shortly  after  rupture  of  the  membranes,  but  becomes 
extremely  ditlicult  if  a  considerable  time  has  elaj>sed  after  tlie  escape  of 
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rprsion*  or  tiirDing.  iB  ao  ofupralion  tlirouixh  whkli  llio  ])ri^i'ntation 
of  ^he  foetus  is  artificmlly  altered,  one  pule  being  siibstitiitwl  for  the  othcT, 
or  an  oblique  or  transverse  being  converted  into  a  lon^tudinal  presenta- 
tion- 

IAccorcling  as  the  liead  or  broech  is  made  the  presenting  part,  the  ojK^ra- 
tion  is  s[)oken  of  as  eepbalio  or  pmlalie  version,  resppetively.  It  is  also 
designateil  according  to  tlie  nif^thnd  l>y  wUwU  it  is  aceoniplislie*!  Thus 
we  speak  of  external  version  when  the  nianipidiitians  are  made  exclusively 
through  the  external  abdominal  wall;  of  interiial  rrr.Kion  when  the  entire 
hand  is  introduced  into  the  uterine  cavity;  and  of  {ombineif  version  when 
one  hand  manipulates  through  the  abdominal  wall,  while  two  or  more  fin- 
gers of  the  other  are  introduced  through  the  cervix. 
K  Cephalic  Version. — Thh  o|)eration  was  practiced  from  the  mof^t  remote 
^^antiqaity,  and  only  gradmdly  fell  into  disfavor  after  the  intrcxluetion  of 
podalic  version  l>y  Par^  an<l  his  followers.  After  tlie  dbcovery  of  Wigand 
(1807)  that  the  pfi^ition  of  the  child  could  easily  he  altered  by  external 
manipnlations,  cephalic  verRion  came  into  more  general  use,  and  since  the 
publications  of  Hubert  and  Pinard  has  become  a  welKreeognized  procedure 
in  certain  conditions. 

The  abject  of  the  operation  is  to  suli^titute  a  vertex  for  a  less  favor- 
able presentation.  As  it  does  not,  however,  afford  a  nu^ns  for  immediate 
delivery,  its  field  of  nscfnlne^s  is  comparatively  limited,  and  its  emjdoyment 
is  still  further  restricted  by  variona  eontra-indi cations, 

Inflicaiions.^lf  a  breech  or  tnmsverse  presentation  ii4  diagnoged  in  the 
la^t  few  week  A  of  pregnancy,  its  conversion  into  a  vertex  eboubl  be  attempt- 
ed by  exteraal  manceu^Tes,  provided  there  be  no  marked  disproportion  1m> 
tween  the  size  of  the  child  and  the  pelvis.  Cephalic  version  is  indicated  by 
reason  of  the  increasctl  fo'tal  mortality  attending  spontaneous  d*^livery  in 

N breech  presentations;  while  if  the  child  lies  transversely  a  change  of  pres- 
entation is  imperatively  demanded,  inasmuch  as  a  natural  hxbor  is  out 
of  the  question,  and  if  appropriate  measures  are  not  adopted  the  lives  of 
3th  mother  and  child  will  be  lost. 
Unfortunately,  after  the  aceomplishment  of  external  cephalic  version, 
the  child  tends  to  return  to  its  original  position.    Consef]uently  it  is  some- 
^tiraea  necessary  for  the  patient  to  wear  a  suitable  bandage  until  the  new 
presenting  ]»art  Ijecomcs  engaged.    Moreover,  the  operation  can  be  accom- 
plii^hed  only  under  the  following  conditions:      (1)    Tlio  presenting  part 
must  not  be  dei^-ply  engaged;  (2)  the  at>dominal  wall  must  be  sufficiently 
thin  to  admit  of  aeenrate  paljiation;  (3)  the  abdominal  and  uterine  walls 
must  not  he  too  irritable;  (4)  the  uterus  must  contain  a  sufficient  quantity 
of  liquor  anmii  to  permit  the  easy  movement  of  the  chikl     Given  these 
essentials,  external  cephalic  version  should  always  be  attempted,  since  it 
is  absolutely  harmless,  and,  if  the  new  position  is  nmintained,  may  do  away 
with  the  necessity  for  serious  operative  proet^dures  at  the  time  of  labor. 
Tn  the  early  stages  of  labor,  before  the  membranes  have  raptured,  the 
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same  indications  hold  good,  and  at  this  time  may  be  extended  to  oblique 
prt'scn  tat  ions  as  welK  tlHHi;,^h  tlu^se  iiBually  ri^julit  Lherjiiielves  siiontanoont^ly 
a^  lalnir  progn^Bi^ti^.  On  the  other  hand,  t'xttriial  cephaUc  version  can  be 
effiH'ted  but  rarely  after  the  cervix  has  heeoinc  M\y  dilated  and  the  mem- 
branes liave  ruptured,  exei^pt  in  oecii^ionjil  em^e^  of  shoulder  presentations; 
and,  moreover,  better  results  are  obtaineil  from  podalic  version  followed 
by  immediate  extraction.  This  is  particidarly  true  in  eases  complicated  by 
prolapse  of  t!ie  cord  or  placenta  prn^via.  Serious  pelvic  contraction  is  a 
decided  contra-indicatlon,  since,  aUboii|rlx  version  may  i*©  readily  accom* 
plished,  the  procedure  is  useless,  as  more  radical  operative  measures  will 
be  necessary^  bt'fore  delivery  can  W  effected. 

Methods. — Cephalic  version  may  be  broiif^ht  altout  either  by  eTtertiul 
mampulaiions  alone,  or  by  the  combined  methoil— with  one  hand  on  the 

altdcHiien     and     two     or 

p  ^ —  —  — »    mere  fingers,  or  even  the 

\'^  '    whole     hand,      in      the 

uterus,  Duriuf;  preg- 
nancy the  former  is  the 
on  1 )'  1 1 1  e  1 1 1  od  a  p  p  1  icable. 
and  at  the  time  of  labor 
it  shoidd  he  employed 
wlicnever  feasible.  The 
tech  nit  jue  has  been  carc- 
fidly  dtscribed  by  Fi- 
nn nl.  and  is  somewhat  as 
fnllows;  The  patient's 
a  lido  men  having  been 
bared,  the  presentation 
and  position  of  tJie  child 
are  carefully  mapped 
niif.  The  fd'tal  poles  are 
thin  seized  with  either 
hand,  and  the  one  which 
we  wish  to  present  ia 
pently  stroked  toward 
the  enperior  strait,  while 
the  other  is  moved  in  the  opposite  direction.  After  version  has  been  com- 
pleted, the  child  must  be  lield  in  its  new  position  until  engagement  occurs. 
During  pregnancy  this  is  aceomplislied  by  ajipropriately  fitUng  pads,  which 
are  held  in  pliiee  by  a  bandage;  Imt  at  the  time  of  labor  the  head  may  be 
pressed  down  into  the  superior  strait  and  held  firmly  in  position  until  it 
becomes  fixed  under  the  influence  of  the  uterine  contractions. 

At  the  time  of  labor,  if  external  mantpubitions  prove  futile,  cephalic 
version  may  be  accomplished  by  the  combined  or  bipolnr  meihud  of  Braxt4)n 
IJicks  as  soon  as  the  eennx  is  sufficiently  dilated  to  admit  of  l^-o  fingers. 
For  carrying  out  this  }>rocedure  Ilicks  gave  the  following  directions: 

'^Introduce  the  left  hand  into  the  vagina  as  in  podalic  version,  Placo 
the  right  hand  on  the  outside  of  the  abdomen  in  order  to  make  out  the 


Fia.  415. — External  Cephalic  VEnaiox  (Pinard). 
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position  of  the  fcptus  ami  llie  tJi  recti  an  of  the  head  am!  fcei  Should  the 
shoulder,  for  instance,  present,  then  push  it  witli  one  fir  two  finirer&  on 
the  tcip  in  the  direction  nf  the  ff-ot.  At  the  Siuue  tioip  pre^i^ure  by  the 
other  hand  slioidd  he  exerted  u|Jon  the  ce]>htilie  end  <>f  the  eliihl.  This 
will  bring  the  child  close  to  the  os.  Then  let  the  head  ho  received  upon 
the  tips  of  the  inFide  finders.  The  head  will  then  play  like  a  hal!  Wtween 
the  hands,  and  can  Iw  place<l  at  ahuost  any  part  at  will,  ,  ,  .  It  ij^  well, 
if  the  breech  will  not  rise  to  tlie  fundus  readily  and  the  head  is  fairly  in 
the  OB,  to  withdraw  the  liand  from  the  vagina  and  with  it  press  up  the 
breech  from  the  exterior"  (Fig.  421).  WTiile  the  credit  for  popularizing 
thift  procedure  undouhtt^clly  belongs  to  Hick8,  it  is  interesting  to  note  that 
it  had  l>een  described  by  ^Marmailuke  Wriglit,  of  Cincinnati,  in  1854;  ten 
years  before  the  appearance  of  Hicks*s  first  publication. 

Busch,  D*Oiitrepont,  and  others  advocated  attempting  cephalic  version 
after  complete  dilatation  of  the  cervix,  by  introducing  one  hand  into  the 
uterus  and  seizing  the  heafi,  while  the  other  is  em[iloyed  for  external  man- 
ipulations. This  is  rarely  if  ever  advinahle,  as  under  such  circumstances 
it  is  preferable  to  perform  internal  version,  which  is  uo  more  dangerous, 
and  at  the  same  time  permits  immedi- 
ate delivery  if  necessary. 

Podalic  Version.— By  this  is  under- 
stood the  turning  of  the  child  by 
seizing  one  or  both  feet,  and  drawing 
them  through  the  cervix,  the  oj)eration 
being  usually  followed  by  extraction. 
Podalic  version  was  introduced  and 
warmly  advocated  bj  Pare,  and.  until 
the  invention  of  the  fijreeps.  alforded 
the  only  means  of  artificially  deliver- 
ing immutilated  children.  It  is  inter- 
esting to  note  that  Guillemeau,  one  of 
Par6*s  students,  was  enabled  by  this 
means  to  save  his  master's  daughter 
from  dying  of  hiemorrhage  due  to  ))la- 
ccnta  pra?via.  The  value  of  the  opera- 
tion was  recognized  and  insisted  upon 
by  Louise  Bourgeois,  ^lauriceau,  and 
among  many  others  by  De  la  Motte, 
who  employed  it  very  frequently  with 
most  excellent  results. 

I mh* eat  ions.— VotlaViQ  version  is  in- 
dicated in  two  great  groups  of  cases 
— ^namely,  in  transverse  or  oblique 
presentations,  and  in  head  presenta- 
tions in  which  it  is  k-licved  that  delivery  can  he  more  safely  and  more 
rapidly  accomj dished  after  version. 

The  necessity  for  version  in  transverse  and  oblique  presentations  is  ob- 
vious.    In  abnonnal  head   presentations,  when  the  face,  brow,  or  occiput 


Fig.  416. — Seikl  he  of  Foot  jn  Intehnai* 
PoDAUO  Version  (Tariiier). 
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is  posterior  and  movable  al>ov»*  the*  superior  strait,  rklivery  can  frequently 
he  more  rr-arlily  arcniiij)lishpd  nftor  vorsion  tlinn  by  any  other  ineanF. 
Podrtlic  version  is  nsxially  tlin  ojipration  of  rhoiee  in  prolapse  of  tlie  px- 
tremities  or  nnibilioal  forrl,  and  in  many  ease^  of  pbipenta  i)nr'via.  Jlore- 
over,  wlien  the  child  presents  some  deformity,  rl^^l ivory  is  someiimes  very 
niuoli  facilitated  after  version,  fienerally  speaking-,  the  operation  is  in- 
dicated in  all  cases  requiring  prompt  rlclivery  when  tlie  head  is  floating  at 
the  sii|>erior  strait  or  is  hut  slicflUiy  en^fred,  providt»fl  there  is  no  ^reat 
disproportion  lKd:vveeB  it^^  size  and  tliat  of  the  pelvis.     Under  f*neh  eireiirn- 

stanees  it  is  usually  a  much  safer  prwedure 
than  the  application  of  hitjh  forceps. 


l:)- 


V 


Fio.  417. — Version;  Tiian«verj*e  Prehen- 
TATioH,  Back  AKTKfttoit,  Skikubs  of 
LfOWEB  Foot. 


Fici.  418.— Vehsion;  Tran8veii«k  Pbesbn- 
fATioNt  Back  ANTsmoK,  Scizurb  or 
Uppsb  Foot. 


Chie  of  its  widest  fields  of  usefulness  is  after  the  dilatation  of  the 
cervix  in  accouchement  force,  especially  in  eclampsia  and  haemorrhage, 
when  version  and  extraction  snjiply  the  rc^adiest  and  most  cons<*rvative 
metliod  of  delivery. 

Marked  degrees  of  pelvic  defonnity  contra-indieate  t]ie  operation.  It 
is  true  that  version  can  bo  accomplished,  but  aftenvard  it  is  frefjuently 
impossible  to  extract  an  unmiitrlate<l  child.  It  should  never  l»e  attempted 
when  the  child  is  suifering  from  hydrocephalm. 

The  most  favorable  time  for  the  performance  of  the  operation  is  im- 
mediately after  the  rupture  of  the  membranes,  before  the  amniotic  tluid 
hn^  drained  off,  and  while  tlie  child  is  readily  movable  in  any  direction* 


Gonemlly  Bpeaking.  porlalic  version  i^liould  not  be  attempted  thro^jgh  an 
imperfectly  dilated  cervix,  exee[it  in  certain  easo*^  of  i)laeenta  i)r£evia. 
In  many  cases  the  patient  is  not  seen  until  long  after  rupture  of  the 
membranes,  and  conditions  may  be  present  which  render  the  operation 
extremely  difficult  or  even  iinjx>ssible.  For  example,  the  uterus  may  be 
tetanically  contracted  and  so  tightly  applied  to  the  bo4]y  of  the  child  as 
to  render  even  the  introduction  of  the  hand  extremely  ditficult.  In  other 
eases,  the  contraction  rin^  niay  have  risen  to  such  an  extent  and  the  lower 
nterine  sejgrment  be  so  stretchexl  a.«^  to  render  the  operation  dan^^rrotrs  in 
the  highest  degree,  as  the  attempt  at  version  will  prolmhly  lead  to  rujiture 
of  the  uterus. 

^  Technique. — Tlie  patient  should  bo  an^CBtthetized,  placed  upon  a  t^xble, 

and  the  nsnal  preparations  for  an  operation  made.    Version  should  never 
be  undertaken  i^ithout  an  accurate  diagnosis  as  to  the  prc^sentation  aud 


Tio.  41Q. — Version;  Transversr  Phesbn- 
TATK»N,  Back  Pobtehior,  Seizure  or 
UppEit  Foot. 


Fig.  420. — Vehsion;  Transveiwe  PjimaEN- 
TATioN,  Back  Posteriob.  SEXXtjUE  of 
Lower  Four,  bhowino  Arrest  of  But- 
tocks AT  THE  Pelvic  Brim. 


position  of  the  child.  The  abdomen  should  be  covered  by  sterile  dressings 
BO  as  to  allow  one  hand  to  be  applied  over  its  lower  })ortion  without  Ixi- 
coraing  infeetcH!, 

Podalic  version  may  be  accomplished  by  one  of  two  methods — internal 
or   combined.      In    the   former   the   entire   band    Ib   intTodiiced   into  the 
31 


446 


EXTRACTION    AND    VERSION 


uterus.,  white  in  tlie  latter  only  two  fingers  are  prfSi^od  tliroiigh  the  cer- 
\ix;  but  in  both  methods  the  other  hand  is  apph'ed  over  the  abdomen  and 
controls  the  movementg  of  the  fietiis. 

Intermii  FoJalir  Vemon.^Tlm  si^liould  be  attempted  only  after  com- 
plete dilatation  of  the  cen'ix.  If  the  membranes  are  intact,  they  are  ru|H 
tured  and  the  hand  is  immediately  intnidueed  into  the  uterim;  the  feet 
are  then  seized  and  dravvii  through  the  cervix,  the  operation  l>eing  usually, 
but  not  necetisarily,  followed  by  extraction.  The  metliod  of  pro<*edure 
varies  somewhat,  aeiM>rdin^  as  one  has  to  do  primarily  with  a  head  or  a 
transverse  prcR'nUttiun.     In  the  fii'st  instanee,  the  hand  and  ami  mu4*t  be 

introduced  conRiderably  farther 
into  the  genital  cansil  tbnn  in  the 
bitter  (Fig.  416). 

If  the  child  incHcnt**  by  tiie 
bead,  the  choice  (if  the  liand  which 
is  to  be  patJscd  into  tbe  utenii*  de- 
pends npon  the  location  of  the 
fimall  parts.  If  the  back  ha  di- 
rected to  the  Ir^ft,  the  feet  can  l>e 
sei^sed  most  conveniently  with  the 
left  hand*  and  vice  versa,  Ciener- 
ally  speaking,  it  is  advisable  to  at- 
temj)t  to  grasfi  only  one  foot — if 
possible  the  anterior  one — for  wben 
traction  is  macb*  tip*>n  it  the  back 
will  rotate  to  the  frimt.  The  feet 
may  be  differentiated  by  tracing 
the  cnnr^c  of  I  be  tbi^h  and  leg  or 
by  noting  the  relation  of  the  great 
toe.  Having  found  the  proper 
foot,  tlie  ankle  should  be  gra«j>ed 
between  the  index  and  second  fin- 
gers, and  slowly  drawn  through 
the  eervix,  while  the  external  hand 
eont rols  and  guides  the  movements 
of  the  head. 

In  transverse  jjrcsenta lions  one 
foot  is  seized  and  version  aceom- 
filisbcd  in  the  same  manner.  The 
vhokv  of  the  foot,  however,  is  a 
mutter  of  very  considerable  ijn}»ort- 
anee.  Wlien  the  back  is  directed  anteriorly,  tbr  lower  one  should  he  seized, 
as  by  so  doing  the  back  of  the  child  is  kept  directed  toward  the  synipliysis; 
whereas,  if  the  npper  foot  be  seized,  the  back  may  turn  in  the  opposite 
flirection.  On  the  other  hand,  when  the  back  looks  poj^tiTinrly,  the  upper 
k  the  foot  of  choice,  since  traction  upon  it  will  cause  the  back  to  rotate  to 
the  front;  while,  if  the  lower  foot  be  aeized,  although  anterior  rotation  will 
naually  occur,  the  upper  Inittoek  is  liable  to  impinge  upon  the  anterior  per- 
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ion  of  tlie  pelvic  brim,  nml  ^reat  forcf  may  become  necoBsary  tn  efFt^nt  its 
I  di^lndgment  (Fig^.  417  to  UH). 

Not  a  few  eases  of  transverfie  pre^^nlatiim  are  corn  plicated  by  tbe  pro* 

ise  of  an  arm  into  the  vagina.     In  such  circumfttances,  a  fillet  should 

he  applied  around  the  A*Tist  and  held  hxisi  ly  by  an  assistant*  while  version 

(is  perfoTjned  In  the  nBual  njtirnen     In  tbis  way  the  arm  is  prevented  from 

I  becoming  extended  over  tbe  bead»  and  the  neeejiBity  of  freeing  it  during 

[extraction  is  obviated. 

Whatever  may  have  been  tlie  original  fiosition  of  the  cliild,  firm  prcs- 
j  611  re  sb<»iih!  !»e  exerti^d  upon  tlie  fiinchis  of  Ibe  utt^rns  as  j^xm  m  exlraciion 
lis  l>egnn»  in  order  to  prevent  extension  of  tbe  bead  or  armn,  and  at  tbe 
(same  time  to  faeilitatc  delivery. 

Combined  Potliilir  Versioti. —  in  titber  instimces,  imrticuhirly  in  placenta 

*  prsevia*  version  may  be  attempted  by  tbe  eombincd  or  bipolar  method  of 

Hiek8,  as  suun  as  tbe  cervix  is  snfhetently  tlilated  to  admit   two  tingerB. 

With  these  the  presenting  part  is  disb>dg(d  and   pushed  upward,   while 

the  external  hand  gradually  brings  the  ljn*eeh  ilowmward  toward   the  ex* 

tenial  os.    As  soon  as  a  f<Kit  can  1h3  felt  it  is  *ei;!ed  by  tbe  two  fiugers  and 

[drawn   through   tbe   cervix.     For  tbe  time  being  this   finishes   the   opera- 

Ition,  as  extraction   should   not  be  t^iouglit  of   until   the  cervix   h   fully 

[dilated,  for  it  can  be  effected  only  at  tbe  cost  of  deep  cervical  tears  (Fig, 

[421). 

Progfwsi^. — For  tbe  UM>ther  tbe  prognosig  follow iiig  podalic  version  is 
ellent  in  |»roperly  selected  casei?,  prnvide<3  the  patient  he  in  good  con- 
i  at  the  iNimmencement  of  the  a}>eratioo.  On  the  other,  hand,  when 
attempted  in  the  case  of  a  tetanieally  enntrortetl  uterus,  or  when  the  lower 
uterine  segment  h  overstrett  bed,  fi*reil)]e  atteiupts  at  version  may  lead  to 
the  rupture  of  tbe  organ  and  death. 

The  prognosis  for  the  child  is  fairly  good,  and  depends  upon  tbe  nature 
of  the  indication  and  the  dilficulty  ex[X'rienced  in  extraction.  On  tbe  otber 
hand,  if  the  ojieratirm  be  undetlaken  tbrougb  an  imperfeetly  dihited  cer* 
VJ.X,  and  tbe  ehibrs  bead  be  arreste<l  Ity  ibe  external  ns,  tlie  time  required 
,  for  its  extraction  is  usually  so  great  that  death  from  asphyxiation  is  inevi- 
able.  Moreover,  in  cases  of  marked  pehie  ecuitraetion,  the  fof'tal  mor- 
lity  is  very  high.  In  uiany  such  eas<s  forcibh'  tract imi  may  enable  one 
to  deliver  the  child,  but  usurdly  not  uidil  after  tbe  curd  has  been  so  long 
comprcssied  as  to  have  caused  pronounced  asphyxia  and  death,  not  t<j  men- 
tion injuries  to  tbe  head  resulting  from  iiressure. 
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"C:^:SAREAN  SECTION,  SYMrHYSEOTOMF,  AND  PUBIOTOMY 


OESAREAN  SECTION 

In  this  operation  the  philrl  is  reraovid  from  the  uterus  through  on  in- 
[cision  in  the  alKloniinal  und  iiti^rine  walk.  The  origin  of  the  term  ha^ 
[given  rise  to  a  gnmt  rle^l  of  di^C'iission,  It  hns  heen  generally  as&erted 
[that  Julius  CoDs^ar  wasi  brought  into  the  world  hy  this  means,  and  obtained 
bis  name  front  the  manner  in  which  he  wtis  delivered  {a  Cfpso  mairis 
ifikro).  Thh  ex})l4umtii)n,  however,  can  hardly  be  correct,  as  his*  nn>ther, 
[Julia,  lived  many  years  aft^r  her  son's  birth;  and,  b(^idet>,  JuliuB  was  not 
jthe  first  of  his  name*  since  there  is  mention  of  a  priest  named  Caesar  who 
|live<l  several  generations  l>cfore.  The  followinjL!:  view,  however,  woo  hi  ap- 
[pear  to  be  mori?  ]>Iansihle,  In  the  Tioman  law,  as  codified  by  Numa  IV>m- 
kpilius,  it  was  orden-d  that  tlie  operation  should  he  performed  npon  women 
lying  in  the  last  few  weeks  of  [yregnancy.  This  lex  regia,  as  it  wag  called 
rat  first,  imder  the  emperors  became  converted  into  the  lex  civmren,  and 
'the  prfx*edure  itself  been  me  known  as  the  (*fvsan'an  operation. 

History* — The  history  of  Ciesarean  section  maybe  said  to  extend  over 
three  iM:»nods,  the  first  lasting  from  the  earliest  times  to  the  beginning  of 
the  sixtcentli  c-entury,  Durim?  this  jx^riod  the  operation  wm  occasionally 
resortf^l  tjo  after  the  death  of  the  mother,  in  the  hope  of  saving  the  child, 
'but  it  is  improbable  that  it  wus  practiced  xiixm  the  living  woman,  although 
several  authoritieB  are  inclined  to  believe  that  certain  passages  in  the  Tal- 
mud may  be  so  inttTprcted.  The  fact  that  Dn  Felkin  saw  a  Ciesarean 
■^eection  performerl  among  the  natives  of  Uganda  n:*nd(*rs  it  possilile  that  it 
may  liave  lu^'n  employed  yj>on  the  living  woman  at  an  early  period  by 
certain  of  the  uncivilized  races, 

Tlie  second  period  extends  from   the  year  1500  to  187r>,  when   Porro 
degerilMMl  his  inethod  of  ampoUiting  the  iiregnant  utiTiis, 

AaH>rding  to  Caspar  Bauhin,  tlie  llrst  Ca*sarean  section  upon  a  living 

raman  was  perfonne<l  in  15(J0,  when  Jaeoh  Niifer,  a  castrator  of  pigs  at 

f Sigerhausen,  SAvitJscrland,  operated  sucet^ssfnlly  upon  his  own  wdfe  after 

[ghe  had  been  given  up  by  the  midwives  and  barbers  in  attendance.     The 

fact,  hnwever,  that  tlie  woman  had  five  s]>onlaneous  lakers  later  would  go 

to  show  that  this  was  not  a  true  Cresan^n  soetion,  but  prolmbly  tlie  t^Imple 

romoval  of  an  extra-uterine  child  from   the  abdominal  CJivity. 

Frangois  Bousset,  a  contemporary  of  Pare,  WTote  a  treatise  upm  the 
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subject  in  1581,  in  which  he  gave  the  histories  of  a  number  of  Csesarcan 
sections  collected  from  various  sources.  Several  of  them  were  probably 
apocryphal,  while  others,  in  all  probability,  were  operations  for  advanced 
extra-uterine  pregnancy.  His  article,  however,  had  the  merit  of  directing 
attention  to  the  operation  and  to  the  possibility  of  performing  it  upon  the 
living  woman.  The  first  authentic  Caesarean  section  was  probably  done 
in  1610  by  Trautmann,  of  Wittenberg.  Following  this,  it  was  occasionally 
performed  upon  the  living  woman  up  to  1777,  when  it  became  temporarily 
eclipsed  by  symphyseotomy,  to  be  taken  up  again  after  the  latter  operation 
fell  into  disrepute. 

During  this  period,  the  uterus  was  simply  incised  and  the  child  ex- 
tracted. The  uterine  walls  were  not  sutured,  the  contraction  and  retraction 
of  the  organ  being  relied  upon  to  check  haemorrhage.  Most  of  the  women 
perished  from  haemorrhage  or  infection.  Sutures  were  first  employed  by 
Lebas  (1769),  but  did  not  come  into  general  use  until  after  the  appearance 
of  Sanger's  epoch-making  article  upon  the  subject  in  1882. 

Before  the  work  of  Porro  and  Siinger,  the  mortality  following  the  opera- 
tion waB  appalling.  Meyer  (1867)  collected  1,605  cases  from  the  literature 
with  a  mortality  of  54  per  cent. ;  while  in  80  cases  performed  in  the  United 
States  up  to  1878,  collected  by  Harris,  52.5  per  cent,  of  the  women  died. 
According  to  Budin,  not  a  single  successful  Caesarean  section  was  per- 
formed in  Paris  between  the  years  1787  and  1876.  Such  poor  results  were 
obtained  by  physicians  that  Harris  pointed  out  that  the  operation  was 
more  successful  when  performed  by  the  patient  herself,  or  when  the  abdo- 
men was  ripped  oj)eu  by  the  horn  of  an  infuriated  bull.  He  collected  9 
such  cases  from  the  literature  with  5  recoveries,  and  stated,  that  out  of  11 
Caesarean  sections  performed  in  the  city  of  New  York  during  the  same 
period,  only  one  patient  recovered. 

The  third  period  began  with  the  year  1876,  when  Porro  advised  ampu- 
tating the  body  of  the  uterus  and  stitching  the  cervical  stump  into  the 
lower  angle  of  the  abdominal  wound  in  order  to  lessen  the  danger  from 
haemorrhage  and  infection.  This  procedure,  being  followed  by  very  satis- 
factory results,  soon  became  quite  popular,  so  that  in  1890  Harris  was 
able  to  collect  264  operations  from  the  literature.  Storer,  of  Boston,  in 
1868,  performed  a  similar  operation  upon  a  pregnant  myomatous  uterus, 
with  a  fatal  result,  but,  inasmuch  as  he  did  not  appear  to  recognize  the 
importance  of  the  innovation,  the  credit  for  proposing  it  undoubtedly 
belongs  to  Porro. 

Sanger,  in  1882,  revolutionized  the  Caesarean  section  by  directing  atten- 
tion to  the  necessity  for  the  employment  of  uterine  sutures.  As  the  uterus 
was  not  sacrificed  in  this  operation,  it  was  designated  as  the  conservative, 
in  contradistinction  to  the  Porro  (-a^sarcan  section.  With  the  increasing 
perfection  of  surgical  techniciue,  more  and  moVe  satisfactory  results  were 
obtained  from  tlie  former  oj)eration,  while  tlie  latter  became  l(»ss  popular. 

After  the  technique  for  supravaginal    ainputntion   of  the  myomatous 

uterus  had   become  more  perfecttnl,  similar  methods  were  a})plied  to  the 

I'orro  operation,  the  cervical  stump  being  covered  by  a  flap  of  peritoneum 

dropped  into  the  abdominal  cavity;  while  in  a  small  number  of  cases^ 
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particularly  when  the  cervix  was  carciiioHialou^^,  the  entire  organ  was  re- 
moved. Hie  latter  pmcedure,  whicli  was  tirst  attcmfitt^d  Ijy  Bischolf,  has 
but  a  limited  field  of  ajtplieatjon. 

Indications. — The  must  freijuent  aad  ijnportant  indication  for  Ca^sarean 
section  is  afforded  by  pelves  which  aro  so  contracted  as  to  offer  a  serious 
mechanical  obstacle  to  labor.  The  pdvie  indication  may  be  iMtlier  ahsofute 
or  relalivi\  the  iipjx  r  lindtB  being  a  eunjiigata  vera  of  5  and  7.5  centimeters 
respec^tively.  In  the  former,  the  contraction  is  so  pronounced  that  the 
birth  of  the  child  cannot  be  eflected  by  any  other  means ;  while  in  the 
latter,  it  is  sufficiently  marked  to  render  spontaneous  labor  impossible, 
but  pernuts  didivery  after  LTaniotomy.  Wlien  the  eonjugata  vera  meas- 
ures more  than  7  centimeters  a  li^ang,  not  overlarge,  child  may  be  delivered 
after  pubiotomy. 

In  view  of  tho  excellent  results  which  jiow  follow  Ciesarean  section, 
and  the  fact  that  the  spontaneous  deliver}'  of  an  ordinary  full-term  child 
is  out  of  the  question  wlien  tlie  conjugata  vera  is  less  than  7.5  centimeters, 
the  npper  lindt  for  the  alisolute  indication  has  been  extended  to  that  point, 
provided  the  patient  is  in  good  condition  and  amid  suitable  surroumlings 
for  a  major  operation. 

Even  when  thu  pelvis  is  leas  contracted,  so  that  it  falls  vvitldn  the  so- 
called  ^*'border  line'*  cat^gorv^with  an  upper  limit  of  8,5  centimeters  in 
flat  and  9  centin^eters  in  generally  eoiitracted  pelves — the  operation  may 
likewise  be  indicated.  In  [lelves  of  this  character,  t!ie  course  of  labor  de- 
pends not  so  much  upon  the  degree  of  pelvic  contraction,  as  upon  the  size 
and  consistency  of  the  head  and  the  character  of  the  uterine  contractions. 
Given  two  women  witli  |)elves  of  the  same  sis^e,  one  may  have  a  spontaneous 
and  emy  labor,  while  the  other  may  rer^uire  radical  oprrative  interferenee. 
In  the  latter  event,  the  o]>eration  is  undertaken  |>rimarily  in  the  interests  of 
the  child,  instead  of  resorting  to  Idgli  forceps,  version,  or  craniotomy. 

Accordingly,  when  exand nation  reveals  the  presence  of  an  unusually 
large  child,  or  the  patient  presents  a  history  of  previous  difficult  labors  witli 
dead  chihlren.  Cesarean  section  should  be  performed  at  an  appointed  time 
at  tlie  end  of  jjregnancy,  or  very  early  in  labor »  since  the  prognosis  for  the 
mother  becomes  more  serious  with  every  hour  interference  is  deferred. 
On  the  other  hand,  if  not  seen  until  late  in  labor,  I  believe  that  better 
results  for  the  mother,  and  nearly  as  good  results  for  tlie  cbild,  will  he  ob- 
tainefl  by  allowing  the  patient  to  go  into  the  se<?ond  stage,  and  then  re- 
sorting to  pubiotoniy  if  engagement  does  not  occur  after  several  liours  of 
strong  pains,  provided,  of  course,  the  patient  is  in  good  condition,  and  in 
the  hands  of  a  i*ompetent  ojierator.  By  so  doing  nearly  all  the  children 
and  many  more  mothers  will  be  saved  than  after  a  late  Cissarean  section. 
If,  liowever,  these  conditions  canmjt  be  fulfilled,  the  patient  sliould  be  a!- 
lowed  to  continue  in  labor  until  a  definite  indication  for  It^  termination 
arises,  when  craniotomy  slum  Id  lie  perfornied. 

There  is  a  g^-neral  niisconception  as  to  the  i'nnt>('Ufm^'<iivss  of  vranioinmij, 
a  somewhat  general  bcUt'f  existing  that  it  is  ufuiitendLHl  by  maternal  mor- 
tality. Tho  results  of  Pimird  and  Bar,  however,  prove  the  contrary,  as 
their  mortality  was  11.5  and  D.3*J  per  eent.  respectively.     At  the  same 
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tiiTie,  it  iinist  he  admit tt^d  that  many  of  their  patients  were  infected  and 
in  had  contlition  when  first  seen,  and  conse(|nc'ntly  their  results  were  in- 
finitely worse  than  they  wcmld  have  been  had  all  been  clean  ca&es*  But 
when  this  fact  has  received  full  consideration,  tlieir  fignrwi  still  bitvl'  to 
phow  that  the  operation  is  not  devoid  of  danger  even  when  undertaken 
under  favorable  conrlitions. 

Pelvic  contraction  involving  the  superior  strait  is  not  the  only  indica- 
tion for  Cicsarean  section ;  in  not  a  few  cases  abnornialiti<'ii  of  the  pelvic 
outh't  likewi.^e  call  for  its  perfonimnce.  It  is  usually  stated  that  a  bit*- 
isehial  diameter  of  7  centiuieters  or  less  is  a  positive  in<!ication  for  the 
operation.  It  will  be  pointed  out  later,  however,  that  this  di>es  not  neces- 
sarily hold  gootl,  but  that  such  a  ineasureiuent  is  to  he  reotarded  merely 
as  a  danger  signal.  It  simply  imlieutes  tliat  it  will  be  impossible  for  the 
head  to  pass  ix^neath  the  puhie  arch,  and  that  spontaneous  labor  cannot 
occur  nnless  there  be  suflReient  space  hetween  the  bis-ischial  diameter  and 
the  tip  of  the  sacrum  by  permit  the  passage  of  the  chihrs  head.  Accord- 
ingly, in  such  cases,  the  necessity  for  interferenee  will  de]>end  entirely 
u]>on  tlie  length  of  Klien's  so-called  posterior  sagittal  diameter  of  the 
inferior  strait.  Other  pelvic  deformities  which  occasionally  necessitate  the 
operation  will  be  considered  in  the  chapters  upon  Contracted  Pelves. 

Obstryctiou  to  lalior,  due  to  eoiulitioiis  otluT  than  pelvic  contraction, 
occasionally  affords  an  inilieation  for  the  o[jeration.  Thus,  myomata  in  the 
lower  segment  of  the  uterus,  as  well  as  ovarian  and  other  tumors  which 
are  prolapsed  and  cannot  be  replaced  under  anaesthesia,  may  so  block  the 
pelvic  canal  as  to  render  Cicsarean  section  im|R'rative.  The  same  may  bo 
said  of  certain  cicatricial  contractions  of  the  cervix  or  vagina. 

Carcinoma  of  the  cervix  occasionally  results  in  the  formation  of  such 
dense  and  rigid  tissne  that  dilatation  becomes  impossilile.  In  such  cases 
Ca^sarean  station  is  demanded  in  the  interests  of  hoth  the  child  and  mother, 
and  should  he  supplcment^Hl  by  total  byst*^rectomy,  if  the  rliscase  lie  not 
too  far  advancei].  In  rare  instances  mahgnant  tumors  of  the  rectum  may 
so  obstruct  the  pelvic  canal  as  to  render  Ca'Siirean  section  imi)crative. 
Holzapfel  reported  a  case  of  this  character,  and  Nijhoff  collected  the  litera- 
ture upon  the  subject  uji  to  1905, 

Ilaliiertsma,  in  1899,  suggested  Ca-sarean  section  as  the  best  method 
of  delivery  in  certain  cases  of  eclampsia  complicated  by  an  undilated  and 
rigid  cenix.  Olshausen's  experience  also  favors  this  view,  I,  howeveri 
consider  that  vaginal  Ca'sareau  section  is  a  more  suitable  and  conservative 
procetliire  in  sueir  cases,  and  that  the  abdominal  furthod  shoidd  be  employed 
only  when  the  condition  is  complicated  by  a  markedly  contracted  fwlvis. 

Dudley,  in  1900,  suggested  the  advisability  of  Cirsarean  section  in 
certain  cases  of  placenta  prania,  and  Kronig  and  others  have  adopted  his 
views.  While  admitting  that  such  a  procedure  may  be  justifiable  in  very 
rare  instances,  I  agree  with  Holmes  that  it  is  usually  unnecessary,  and, 
if  adopted  in  a  large  sc^ries  of  caj^es,  would  prohably  not  ilccreai^e  the  mor- 
tal it  \  of  the  affection. 

CoBtra*indlcations. — Except  in  the  iircj^ence  of  an  absolute  inrlication, 
Ca^sar^an  section  should  never  be  performed  when  the  child  is  dead  or  in 
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srrroiis  dajic'T*  H  is  likt^vvise  coiitrjj-iinlk*iiU*«l  when  tho  mother  h  in- 
fected, in  poor  conilition,  or  innong  t^urnmTniin.iiS  which  render  an  at?eptic 
operation  impracticable.  In  such  circiini stances^  craniotomy  is  the  op- 
eration of  choice,  and  C'a's^irean  section  i^luiuhl  not  t>e  undertaken  unless 
a  living  child  ig  earni^tly  desired;  and  then  oiily  after  the  rink^  incident  to 
it  have  been  clearly  explained  to  a  rcspoDsil>le  nieniher  of  the  family. 
Again,  tho  oj>enitinn  is  ut^ually  contra-indic^tt^l  when  the  patient  has 
b^^n  long  in  labor  or  8uhjeet<^*d  to  repeated  vaginal  examinations  by  one 
whose  technique  is  qoc^tionahle,  even  thougli  no  signs  of  infection  are 
apparent  at  the  time.  If,  however,  the  upcmUion  should  he  dveidrd  upon 
in  the  presence  of  etich  risks,  the  entire  uterus  should  he  removed  after 
deliven'  of  the  child. 

Operative  Technique* — (a)  CtftiMrniiirv  Cffsatran  Serlion. — \\1)en  un- 
dertakeu  fur  the  absolute,  or  even  for  the  eiihirgcfl  relative,  indication, 
tlie  operation  will  givo  almost  ideal  results  if  jierformed  at  an  appointed 
time,  a  day  or  so  }»rior  to  the  end  of  pregnancy,  or  within  a  few  hours 
after  the  onset  of  hihor.  In  many  cases,  however,  especially  in  hospital 
practice,  this  is  out  of  the  qucsiinn,  inasiuvicli  as  the  patient  is  often  not 
seen  until  she  is  well  advanced  in  labor. 

When  the  o{ieration  can  t)e  performed  at  a  fixed  time,  the  patient  should 
l)e  ]»repared  exactly  as  for  an  ordinary  ahduttnna!  oficration.  On  the  night 
before,  after  she  has  received  a  full  bath,  the  abib>nien  should  be  shaved, 
disinfected,  and  covered  with  a  bichloride  compress.  The  bowels  should 
1)6  evacuated  by  an  appropriate  cathartic,  and  an  enema  given,  a  few  hours 
before  she  is  put  upon  the  table. 

Just  before  the  Ite^iuuiug  of  the  Oji^'ration,  tlie  bladder  is  eathetcTized 
and  the  abdomen  rcdisinfected  in  the  usual  manner  with  permanganate  of 
potassium,  oxalic  acid,  bichloride  of  mercury,  akolujl,  and  ether.  The 
w^oman  being  in  the  dorsal  position,  the  entire  body,  except  the  tield  of 
operation,  is  covered  with  sterile  towels.  In  order  to  insure  satisfiictory 
contraction  and  retraction  of  tlie  uterus,  40  minims  of  ergotole  should  be 
administered  hypodermically  at  this  lime.  If  the  patient  is  not  seen  until 
labor  has  set  in,  similar  preparations  should  he  made,  except  that  the  bath 
and  the  administration  of  a  cathartic  must,  of  course,  he  dispensed  with. 

In  addition  to  the  o|>erator,  ftnir  assistants  are  needed,  one  to  give  the 
anapstheticj  one  to  assist  directly  at  the  wound,  and  two  to  handle  the  in- 
stniments,  ligatures,  and  sponges.  With  the  exception  of  the  anaesthetist, 
all  should  wear  rubber  gloves  throughout  the  o|XTation,  A  cntupetent 
person  sliould  he  charged  with  the  recej)tion  and  care  of  the  child  and 
receive  careful  instructions  as  to  the  best  uu^hod  of  resuscitating  it  if 
iieeessar\\  The  following  instruments  are  retjiiirfHl:  1  scalpel,  1  long  blunt- 
pointed  scissors,  2  dissecting  forceps,  12  short  and  0  long  artery  clamps, 
an  ahdouunal  rctrachir,  a  needle-holder  and  appropriate  needles,  as  well 
as  the  usual  sterile  dressings,  suture  nuiterials,  and  gauze  sponges. 

An  incision  from  IG  to  18  centimeters  long  should  be  made  in  the  linea 
alba  alwut  two-thirds  below  and  one-third  above  tlie  umbilicus.  In  tliis 
way  injury  to  the  bladder,  which  often  extends  one-third  of  the  distance 
between  the  symphysis  and  umbilicus,  is  avoided.    The  abdomiiml  walls  are 
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usual  ly  very  ihm  and  Meed  hut  little,  rarely  more  tlian  two  or  three  clam  pi 
being  required  tu  eiiKk  lia'inurrha^ie. 

The  uterus  will  Uc  fnurid  iinniediately  beneatli  the  incision.  It  should 
then  be  delivered  through  the  abdominal  opening,  and  not  cut  into  until 
the  edges  of  the  latter  have  lioon  eininped  together  posterior  to  the  cervix, 
and  covered  with  a  sterile  towel,  so  that  all  possibility  of  contaminating 
the  abdominal  cavity  may  he  avoided. 

The  anterior  siirfaee  of  the  uterus  ts  ofM^ned  longitudinally  along  its 
middle  line.  This  is  best  aeeomidiglud  hy  making  an  incision  a  few 
centimeterp  long  with  a  scalpeL  and  then  rstpidly  eidarging  it  with  the 
BciBSors  to  16  to  18  centimeters.  The  membranes  are  tlien  rupturecf,  the 
child  is  seized  by  one  foot  and  rapidly  extracted.  Two  clamps  are  applied 
to  the  cord,  which  is  out  bttween  thenu  and  the  child  handed  to  an 
assistant.  This  takes  but  a  short  time,  and  it  is  rare  for  more  than  ninety 
scK-onds  to  elai>.«e  between  the  lieginning  of  tlie  operation  and  the  birth  of 
tlie  ell i hi  Many  authorities  reconunrDd  that  nn  atteuifit  he  made  to  laeato 
the  position  of  the  placenta  beforehaiKL  so  that  the  incision  may  he  made  in 
such  a  way  as  to  avoid  it.  Tliis,  ]n:>wever,  is  not  necessary.  If  the  placenta 
lies  under  the  ineismn,  it  should  be  rapidly  cut  through  or  puslied  to  one 
side  and  the  child  extracted.  This  is  acconinanied  by  a  slight  increase  of 
hajmon'hage,  but  as  the  operation  is  necessarily  bloody,  and  as  tlie  bleed- 
ing is  only  moinentary,  it  is  without  significance.  Immediately  after  the 
delivery  of  the  child,  the  uterus  contracts  down  and  hapmorrbage  practically 
ceases.  If  the  placenta  and  mnnbrancK  have  not  herome  separated  spon- 
taneously, they  should  be  peeled  off  and  removed  with  the  hand,  care  being 
taken  that  no  shreds  of  membranes  are  left  liehinil.  Disinfection  of  the 
uterine  cavity  is  not  necessarv'.  Even  when  the  operatitm  is  undertaken 
befiire  the  onj^et  of  labor,  it  is  not  necessary  to  dilate  tiie  cervix  artilicially, 
as  the  canal  is  always  suHiriently  patulous  to  y^emiit  free  drainage. 

To  prevent  bsemorrhage,  Litzmann  recommended  that  an  clastic  liga^ 
ture  he  applied  al»out  the  cervix  before  opening  the  ntenis.  This  is,  how* 
ever,  an  unnecessary  precaution;  nor  is  it  devoid  of  danger,  as  the  pro- 
longed conijiression  predisjKx-es  to  uterine  atony  and  hiemorrhage  afterward. 
If,  liowever,  there  is  consideralde  loss  of  blood  after  the  delivery  of  the 
child,  the  assistant  should  grasp  the  cervix  firmly  iKiwten  his  fingers  and 
thus  compress  the  uterine  arteries.  This  efTectindly  controls  ba^^norrhage 
and  is  preferable  to  the  eruploynn^nt  of  a  rubber  ligature. 

Fritsch,  in  1897^  propot^ed  opening  into  the  uterus  through  a  tran^'^^ 
verse  inrtVffon  over  the  fundus,  instead  of  by  the  usual  method,  holding 
that,  the  course  of  blood-vessels  in  that  location  being  i^arallel  to  tJic  in- 
cision, the  ha*morf!iage  would  therefore  be  less.  Tlis  pro[iosal  was  at  once 
tested  hy  many  operators,  and  H.  Seliroeder  has  collected  0-t  cases  so  o|ier- 
ated  upon.  Tht*  results  were  excellent,  but  not  better  than  tliose  foJlowing 
the  more  usual  incision. 

Thrre  would  appear  to  lie  no  especial  advantage  In  adopting  Fritfich's 
suggt^stion,  except  in  the  small  number  of  cases  in  wbicli  it  is  desired  to 
sterilize  the  patient  by  excising  the  tubes.  On  the  other  hand,  the  intes- 
tines and  omentum  are  more  liable  to  heconie  adlierent  to  the  uterine  wound 
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than  with  the  lon^itiidimil  inrisHm,  It  \^  iir^a'd  tliat  tlu>  fundal  woyml  is 
less  likely  to  k*  foilowiH]  hy  nilliiiiions  hctsvivn  the  ntinis  and  the  aoteriur 
abdoiiiiDal  wall.  This  is  no  doubt  correct,  Init  at  tlie  siime  time,  should 
infcx'tion  occur  with  the  former  incision,  virulent  material  is  more  liable 
to  gain  access  to  tlie  general  peritoneal  cavity;  while,  if  it  occurs  with  the 
latter,  the  abscess  !ias  more  chance  of  opening  through  the  abdominal 
wound. 

No  matter  which  incision  hag  been  employed,  it  is  then  closed  by  deep 
and  superficial  formtjl  or  clironiicizcd  catsn^t  i^iitures.  The  former  are  in- 
serti^l  at  intervals  of  about  1  centimeter,  and  extt-nd  thronLrh  the  entire 
thickness  of  the  muscularis,  avoiding  the  decidna.  Tiiey  are  then  tied  and, 
if  acenrate  approximation  is  not  secured,  the  gaping  margins  of  the  wound 
are  brought  together  ijy  sujXTlieial  eatgnt  sutures  which  extend  throiigli  the 
peritonenm  and  the  upper  layers  of  the  muscularis.  Recently  it  has  been 
my  practice  to  cover  in  all  knots  by  means  of  a  continuous  scro-serous 
suture.  This  is  readily  accomplished,  and  is  preferable  to  the  original 
procedure  of  Sanger,  in  which  small  flaps  of  peritoneum  were  formed  by 
excising  a  thin  layer  of  mu^elt-  from  eitlier  si<le  of  the  wnund.  Any  blood 
which  may  have  escaped  into  the  pelvic  cavity  is  then  carefully  sponged  out, 
and  the  alulomiiml  wound  closed,  I'his  is  best  aeeom|ilished  by  suturing 
the  peritoneum,  muscles^  fascia,  and  skin  in  separate  layers, 

(b)  Porro  Cnsarran  Seriion. — rnttl  after  the  delivery  of  the  cliild,  the 
operative  steps  are  idenlieiil  in  tlie  Pnrro  and  the  conservative  Ca\<arean 
section.  In  the  fonner.  however,  n^  the  botly  of  the  uterus  is  to  Ik*  ampu- 
tated, it  is  unneee^sar)*  to  remove  the  placenta.  As  soon  as  the  child  is 
delivered  an  td  astir  ligature  is  tightly  tied  a  round  the  U{iper  portion  of  the 
cervix.  The  infimdibulo-pelvic  ligameots  are  then  ligated  and  cut  through, 
after  which  the  uterus  is  ampiituted  a  short  distanet'  above  the  ruhljer 
hgature.  To  prevent  the  stump  from  slipping  Imckward,  a  long  knitting 
needle  is  passed  through  it  and  allowed  to  rest  uy^on  the  ahdomimil  walls. 
The  stump  is  then  sewed  into  the  lower  angle  of  the  abdominal  wound, 
the  reuiainder  lieing  cIos^mI  in  the  usual  manner.  Within  a  short  time  the 
stump  and  elastic  ligature  slough  off,  leaving  a  depressed  wound  wliieh 
heals  by  granulation.  This  of)eration  is  readily  yicrformed,  but  is  rarely 
eui]>loyed  at  present,  hecause  of  tlie  cMnii]>liratrd  healing  necessary,  and  the 
in-drawn  scar  which  results. 

At  present,  when  it  is  desiraide  to  remove  the  Inidy  of  the  utenis,  prac- 
tically the  same  ttTlmiijue  is  emjiloyed  as  in  nn  ordinary  supravaginal 
hysterectomy  with  retention  ^if  the  ovaries.  The  tubes,  ovarian  and  round 
ligaimmts  on  either  sido  are  ligjited  a  short  distaoce  from  the  uterus, 
clamped  still  nearer  to  it,  and  severed.  With  a  single  stroke  of  the  scissors 
the  broad  ligament  on  either  side  is  cut  tlii*ough  down  to  its  hase.  An 
plliptical  incision  is  then  made  through  the  peritomnim  on  the  anterior 
iTfiice  of  tho  uterus,  just  above  the  blad<ler,  and  a  peritoneal  flap  rapidly 
I>etded  ofl^  hy  means  of  a  jjiece  of  gauze  appliwl  around  the  end  of  the  finger 
or  the  handle  of  a  seal  pel.  The  uterine  arteries  are  then  isolated^  ligaicHl, 
and  severed,  after  which  the  body  of  tlie  uterus  is  amputated.  The  cervical 
etump  is  brought  together  by  the  necessary  number  of  catgut  sutures,  gov- 
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crefl  by  the  peritoneal  flnp,  luid  is  ihtm  ilrofipi'd  into  tlio  polvic  ciivity.  The 
opt'iiing's  in  the  hroad  li^^arnents  are  closed  by  eontinnoii8  eattnit  sutures,  the 
pelvic  cavity  is  s|M>Tiged  out,  and  the  abdoniinal  wniind  rlot>(-d. 

The  operation  is  readily  performed,  and  can  be  conipleted  in  lees  time 
than  is  required  for  an  ordinary  Civ.^ari'an  gcetion;  for,  owing  to  the  laxnessl 
of  the  pelvic  floor  and  tlie  abdominal  walls,  the  upf)er  portion  of  the  een^ix 
can  be  brought  through  the  incision  and  tbe  entire  operation  completed 
upon  the  surface  of  the  abdomen. 

(e)  Total  Hijsterecionuf, — ^Bischoff  was  the  first  to  remove  the  entire 
uterus  after  C^jiarean  i^cction,  and  at  the  present  time,  under  thorouglily 
aseptic  conditions,  tbe  operation  ;;!ives  satisfactor)^  resultB.  The  technique 
is  identical  with  that  employed  in  supravaginal  amputation  of  the  ut^  rus, 
except  that  after  the  ligation  of  the  uterine  arteries  the  vaginal  vault  is 
cut  tbrough  fuid  the  entire  uterus  remov*  d,  after  wliieb  thir  o|K'ning  in  the 
vagina  is  closed  with  catgut  and  the  hroad  ligamrnt  wounds  are  sutured. 
Total  hysterectomy  is  rarely  indicated  except  in  cancer  of  the  ut^'nis,  or 
in  occasional  cases  of  infection. 

(d)  Exira'periionml  C(r.mrcan  Section.— Trank,  of  Cologne,  in  1907, 
reported  13  eases  Ufion  which  he  had  operated  by  a  new  method,  wbieh  he 
^ considers  far  superior  to  the  t\pieal  ^a?^^arean  section  wbenever  tbere  is 
any  ]w>gsihility  of  inflection  liaving  occurred  prior  to  the  operation.  In  this 
procedure  a  transverse  incision  is  made  tbrough  the  anterior  abdomimd 
wall  several  centimeters  at>ove  the  symphysis,  and  the  peritoneum  se[m rated 
from  the  posterior  surface  of  the  bladder  and  the  anterior  surface  of  the 
lower  uterine  segment  After  profXT  exfH)surc  the  latter  is  then  incised 
transversely  and  the  child  and  pjacenta  removed,  and  the  wound  cloeed. 
By  this  method  tbe  entire  operation  is  done  e.viraperitonea!ly.  and,  accord- 
ing to  its  inventor,  may  be  safely  euiployed  in  eases  in  which  the  couser- 
%'ative  Ca^sarean  section  would  lie  contra-indicaied. 

The  procedure  was  more  or  less  modified  by  Latzo,  Sellheim,  and 
others,  and  w^as  enthusiastically  taken  up  in  fiermany.  The  results,  how- 
tftr,  wvre  not  as  encouraging  as  anticipated,  for  ITolzapfei,  in  1909, 
ffported  a  gross  and  net  mortality  of  H  and  5.5  per  cent,  in  the  cases  col- 
WttMl  from  the  literature,  and  Roenier,  in  11)11,  one  of  7,2  and  6  per  cent. 
Itt  many  instances  the  |K»ritoneum  was  torn  through,  thereby  depriving  the 
Q|0ilion  of  one  of  its  sufipused  advantages;  while  the  suseejitibility  of  the 
eftoisive  conn^^tive  wound  to  infection  soon  demonstrated  that  the  operas 
M  Via  not  adajited  for  employment  in  infiNL-ted  patients. 

Owing  to  the  disarlvantages  of  supra-symphyseal  extra-peritoneal  Ciesar* 

^HIKtion^  Docderh'In  and  Diibrssi^n  resuscitated  the  operation  of  Lnparo^ 

J^sl^fiiy,  which  bad   lieen   rt*ciim mended  by   Bandelocque  in   18v^3,   and 

MiilifTitfi  by  Galllard  Thomas  in  1871,  to  be  afterward  abandoned  in 

^wuf  the  classical  (Wsarean  section.     In  this  operation  a  long  oblique 

^^BMi  pAmlh'l  to  Pnu part's  ligament  gives  access  to  the  pelvic  connective 

^mmi  tn  tbe  lateral  aspect  af  tbe  lower  uterine  segment,  wbieli  is  then 

-1^  ^ti  ?»if.  child  extracted  by  forcejis,     Doederlein,  who  reported  33 

11.  .'S  that  the  operation  can  l>e  readily  performed,  hut  that  the 

\i\  '^-^atg  is  Bomew^hat  complicated,   and   that  drainage  ia  always 
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lieceflfiar}'*  As  neither  of  them  operations  arp  avnilahle  for  use  in  infectM 
patients,  are  nioro  difficult  to  |->erfonn,  and  do  not  give  better  results  than 
the  claepical  Cgesarean  Beetion,  it  is  qiiestionahle  whether  they  will  per- 
manently di^pliice  it  after  tiie  novelty  attc^nding  their  employment  has  disap- 
peared. 

Choice  of  Operation, — In  the  vast  majority  of  eases  the  mn&ervative 
Caesarcan  st'etion  is  the  OjUTatioo  of  choice,  as  it  i.s  readily  pi'rfoniiwl  and 
gives  very  satisfaetor}'  regidts.  On  the  other  hand,  when  there  is  any  pos- 
sibility of  ill  feet  ion,  eomplete,  or  at  least  snpravag^inal,  hysterectomy  should 
be  done.  Whc^n  the  uterus  is  tlie  st^at  of  tumor  formation,  as  well  as  in 
those  eases  in  which  osteomalacia  is  the  cause  of  the  pelvic  deformity,  or 
in  whieh  persistent  hap m or rh  11^:0  resultinrsc  from  uterine  atony  complicates 
the  conservative  ofieration,  supravaginal  hysterectomy  18  also  the  operation 
c»f  choice. 

In  doing  a  Caesarean  section,  the  question  often  arises  as  to  the  ad- 
visability of  sterilizing  the  fuiient  so  as  to  avoid  the  possihility  of  futnre 
conceptioiL  This  can  lje  effect^'d  by  supravaginal  amputation  of  the  ntcnis, 
by  exci!=iug  the  tubes,  or  removing  the  ovaries. 

I  cousidcT  that  it  is  host  effected  by  supravaginal  amputation  of  the 
uterus,  hnt  w^th  presenation  of  the  tulieft  aud  ovaries,  in  order  that  the 
inconveniences  attending  a  premature  menopause  may  be  avoided.  This 
belief  is  based  upon  tlie  fact  that  tlu:  uterus  is  useless  if  further  pregnancies 
are  out  of  the  quei^tion,  but  uinrc*  imrticuhirly  because  supravaginal  anipu* 
tation  is  safer  and  can  be  done  more  rapidly  than  the  ccmservativo  opera- 
tion followed  by  exeision  of  the  tidx;^  or  ovaries,  Furthenuore,  the  con* 
vale  see  nee  follo\^ing  the  former  oy^*  rat  ion  is  more  satisfactory^  the  differ- 
ence being  cjuite  as  marked  as  that  observixl  in  ttie  treat uifut  of  uterine 
myoniata  by  supravaginal  amjmtation  or  by  multiple  myomectomy,  re- 
spectively. 

It  was  formerly  believed  that  sterilization  conld  be  effected  by  ligating 
the  proximal  end  of  eitlier  tulu*;  but  exiK-rieiue  has  sliown  that  the  liga- 
tures eventually  cut  through  or  become  absorbed »  and  that  the  lumen  of 
the  tube  may  sob5;equently  become  restored,  and  with  it  the  possibility 
of  future  pregnancy.  It  was  next  suggestt^I  that  the  object  nn'ght  be 
accompli slied  by  afiplying  a  doubli*  ligature  to  each  tube  and  excising  the 
portion  between  tluMu :  but  the  experimeuts  of  Fraenkel  uf>ou  auifuals, 
and  the  experience  of  Zweifel,  and  Cripps  and  Williamson  upon  the  living 
woman,  have  shown  that  even  these  measures  do  not  insure  against  con- 
ception, since  tlie  ligatures  may  be  ahsorkxl  nml  the  cut  ends  of  the  tube 
iK-^^ome  united.  In  order,  then-fore,  to  render  a  woman  jxTuianently  sterile 
by  an  0| aeration  upon  tlie  tubes,  they  must  be  excised  by  wedge-shaiMjd 
incisions  at  the  eomua  of  the  ntenm  and  the  wounds  closed  by  sutures. 
When  this  is  to  Ik*  dont%  the  fundnl  incision  is  preferable,  as  it  t^nn  nadily 
be  extendcKl  to  the  cornua  of  the  uterus  afior  the  extraetifm  of  the  child. 

Sterilization  should  not  be  attenif)ted  by  the  removal  of  t!ie  ovaries, 
for  the  reason  that  the  retracting  uterus  may  exert  such  tension  npon  the 
petlicles  that  the  suturt^s  may  t^lip  and  fatal  ha'morrhfigi*  result. 

The  opinion  of  those  authorities  who  consider  that  sterilization  should 


psarean  section  is  certaii 
tion.  If  the  |Mtieiit  in  intelligent,  the  deiisioii  Bhanld  be  left  to  her  or  her 
family,  but  at  the  same  time  tlie  undesirability  of  a  one  child  marriage 
should  be  strongly  urged;  whereas  with  the  ignorant  it  is  incumbent  upon 
the  physician  to  do  what  lie  thinks  is  best  under  the  cireunistanees*  Per- 
sonally, 1  should  be  unwilhng  lo  s^terilize  the  imtient  at  the  first  operation, 
unJeBs  she  comes  from  a  dis;trict  whore  proper  oi>erative  help  might  not  be 
available  in  a  future  pregnancy.  On  the  other  hand,  if  she  is  weak-minded 
or  dir^ea^rd  iuid  is  lia!*!e  to  become  a  public  charge,  the  operation  ie  per- 
fectly justifiable. 

Prognosis. — Wlien  considering  the  history  of  Ca?sarcan  section,  refer- 
ence was  made  to  t!ie  mortality  attending  it  in  fonner  times.  Sine**  the 
rehabih'tation  of  the  eon^vervative  ofjcration  by  Siinger  in  1882,  and  the 
constant  advance  in  aseptic  technique,  there  has  been  a  corresponding 
steady  improveuient  in  the  results:  Caruso  collected  from  the  literature 
135  operations  performed  between  the  years  1882  and  1888,  with  a  mor- 
tality of  2o,r><j  per  cent.  Since  tlicn  t!ie  death  rate  has  gradually  fallen, 
but  even  at  present  it  is  not  as  low  as  many  writers  would  have  us  believe, 
and  does  not  average  much  below  10  per  cent. 

Thus,  Routh  reported  a  mortality  of  9.7  per  cent»  in  1058  classical 
sections  performed  by  IM  English  operators  who  were  alive  on  June?  1, 
1910;  Green  and  Newel  I  one  of  H  per  cent,  in  100  operations  in  the  Boston 
Lying-in  Hospital,  and  McPiiersou  a  gross  and  corrected  mortality  of  16.15 
and  4.08  per  cent,  respectively,  in  18G  operations  performed  in  the  New 
York  Lying-in  Hospital 

On  the  other  hand,  individual  operators  may  report  large  series  of 
cases  with  little  or  tin  mortality.  Tbii-i,  Zvveifel  recorded  76  Caesarean 
sections  with  1,  and  Heynolds  and  Lcopuld  23  and  70  (jperations,  respec- 
tively, with  no  deaths.  That  such  results  cannot  be  permanently  main- 
nincd  is  s}u)wn  by  the  resul(s  in  Leopold's  clinic,  where*  a  gross  and  cor- 
i>ted  mortality  of  i\.t  and  3.3  per  cent.,  respectively,  was  noted  in  303 
operations  perforuied  up  to  1910. 

No  matter  how  good   the  o[ierator.  or  how   perfect  his  technique,   it 
nld  appear  that  the  mortality,  even  in  apparently  uninfected  women,  will 
end  in  great  part  up<m  tlie  period  of  labf>r  at  which  the  operation  is 
rrtaken.     Heynoldg  analyzed  "^8!l  cases  in  this  regard,  and,  upon  di vid- 
ian them  into  three  groups,  according  as  the  ofx^ations  were  done  Ijefore 
or  early  or  late  in  labor,  found  a  mortality  of  L*2,  3,8,  and  12  per 
l^espectively.    Kouth  arrived  at  almost  identical  conclusions,  and  noted 
Ldemth  mU*  of  2.d  per  cent,  when  the  opera!  ion  was  ]>erfonned  before  rup- 
of  the  membranes,   10.8  per  cent,  after  their  rupture,  and  34.3  per 
,  folkiTing  repeated  examination  or  previous  attempts  at  delivery. 
Ilj  QVU  experience  has  lieen  similar,  so  that   I   hnld   that  Uie  results 
conservative  C'a'sarean  section  will  approximate  tho^e  obtained 
hsmry  gynecological  laparotomies  only  when  the  operation  is  under- 
.  ii  ia  appointed  time  at  tlie  end  of  prt\irruincy  or  during  the  first 
^^lAv;  whereas  they  liecome  rapidly  worse  with  each  hour  elapsing 
M^lteit  of  the  membranes.     In  tfie  ^r&t  period  one  may  reckon  u|>o!ii 
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a  mortality  trf  only  1  or  2  pc»r  L*ent.,  as  compared  with  10  or  more  per  cent. 
wheu  tlif*  patient  lias  l>cen  suhj^t^ted  to  a  test  of  the  second  sta^e  of  labor. 
For  thege  reasons  1  consider  that  the  conservative  operation  tihouki  he 
performed  late  in  labor  only  when  the  disprot>ortion  is  so  great  that  a 
living  child  cannot  be  obtained  by  any  oilier  means,  and  should  be  replaced 
by  pnbiotomy  or  Fnprava.<rinal  hysterectomy  in  "border  line**  cases,  which 
require  interfertnee  after  a  te^^t  of  the  second  ^ta^^e.  Finally,  it  should 
be  rememhered  that  when  performed  by  inex[ierienced  ofierators  upon 
patients  in  poor  condition  and  amid  unhygienic  surroundings  the  results 
will  l>e  most  disastrous. 

The  mortality  following  the  tyj>ieal  Torro  operation,  as  well  as  the 
supravaginal  amputation  of  the  uterus  with  retroperitoneal  trwitment  of 
the  stump,  likeii^ise  shows  a  marked  decrease.  Thus,  the  tabulation  by 
Harris  of  441  Porro  ojierations  performed  between  the  years  1870  aurl  1891 
showecl  a  decrease  from  GO  per  cent,  at  the  beginning  of  the  periofl  to  2<f.8 
per  cent  at  its  end. 

During  the  same  period  the  mortality  following  rctropcntoneal  treat- 
ment of  the  stump  was  reduced  from  85.7  per  cent,  to  16.6  per  cent.  In 
177  operations  mure  recently  repnrted  by  Cbrobak,  Schauta,  TxNifiobh  and 
Braun  the  gross  mortality  was  lU.<j  per  cent.,  which  lu'came  reduced  to  2J} 
l^T  cent,  on  dwhieting  the  cases  which  were  infected  prior  to  operation.  On 
the  other  hand,  when  performed  upon  infected  patients,  no  matter  what 
method  l>e  employed,  the  results  of  the  operation  are  still  extreuiely  unsatis- 
factory, Doktor,  <»f  Budai>est.  having  collected  22  such  cases,  with  a  mor- 
tality of  23,h  j>eT  cent. 

This  marv^elons  diiuinution  in  mortality  is  due  to  several  factors. 
Primarily,  of  course,  it  umst  ite  attributed  to  the  ever-increasing  perfection 
of  aseptic  t(K'hnique,  At  the  same  time  can»ful  examination  of  the  pelvis 
before  labor  and  the  determination  t-o  operate  while  the  patient  is  in  gocxl 
condition,  instead  of  only  aftcT  the  failure  of  other  methods  of  deliver)^ 
have  contributed  markedly  to  the  improvement. 

Eepeated  Csesarean  Section*^ — The  performance  of  conservative  C^- 
sjuean  section  does  oot  intertere  with  future  concept icm,  as  is  shown  by  the 
fact  that  even  in  pre-anti septic  times  not  a  few  instances  w^ere  reported  in 
which  the  same  woman  bad  repeatedly  been  subjected  to  the  operation.  Nor 
does  it  afTeet  recovery  at  tlie  subsci|ucnt  ojieratioii.  Leojiold  speaks  of  a  pa- 
tient u\mn  whom  lie  o|>crated  fourtiuies,  while  Ahlfdd  and  Bsrnbaum  have 
reported  cases  of  women  who  underwent  live  Ciesarean  sections.  The  sta- 
tistics of  Haven  and  Young,  puhlisbed  in  1903>  show  88  eases  with  2,  96 
with  3,  5  with  1,  and  t  case  with  5  f>peratious ;  while  Friibinsbolz  collected 
52  instanci'S  in  wliich  the  operation  had  benign  perforuied  for  a  third  time 
upon  the  same  patient. 

The  f>ecurrence  of  pregnancy  after  a  Ca'sarean  sec-iioiu  however,  is  not 
always  devoid  of  danger,  as  Woyer,  Targett.  and  Kerr  have  reported  cases 
in  which  the  uterine  cicatrix  ruptured  in  the  latter  part  of  the  subsequent 
gestation.  This,  however,  is  a  wry  unusual  oc*currence,  Brodliead  being 
able  to  collect,  but  20  cases  from  the  literature  up  to  1908.  It  is  also  stated 
that  the  adhesions  which  sometimes  form  beh\Ten  the  uterus  and  the  an- 
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terior  abdominal  wall  occasionally  exert  a  deleterious  influence  m  si^bse- 
fjuoiit  preg'nanciee.  Asifle,  however,  from  tlie  slight  discomfort  incident 
to  their  stretching,  no  serious  eonsequonces  have  1kx*ii  ol»ser>"ed.  and  in  not  a 
few  cases  the  Buhseqxicnt  ofn?ratioii  lias  been  done  through  the  old  adhesions 
without  opening  into  the  general  peritoneal  cavity. 

Vaginal  Cirsarfan  section  has  already  l)ecn  eongidered  in  the  chapter 
upon  arroiichrmmt  force. 

Post-mortem  CflBsarean  Section. — From  llie  earliet5t  times,  when  a  pa- 
tient died  undelivered  in  the  neighhorhood  of  full  ternij  CsBSftrean  section 
was  gometimes  perfornied  inmiwliately  after  her  death,  in  the  liope  of 
iving  the  life  of  the  child.  The  number  of  children  rescued  by  the 
j>rocediire,  however,  has  always  been  very  f  in  alb  In  view  of  this  fact,  and 
the  abhorrence  in  which  it  is  morn  or  less  jut^tly  held  by  the  laity,  I  do 
not  consider  that  it  should  be  recommended,  niore  satisfactory  results  being 
obtainable  from  accouchement  force,  esjwcially  as  the  cervix  just  before 
or  immediately  after  death  is  more  readily  dilatable  than  at  other  times, 

SYMPHYSEOTOMY 

By  symphyseotomy  is  meant  the  division  of  the  pnhic  joint  in  order 
to  bring  about  an  increase  in  the  ca [mci ty  of  a  contracted  pelvis  sufficient 
to  pemnt  the  passage  of  a  living  child. 

History. — J.  R,  Sigault  first  perfornied  tho  operation  in  1777^  and 
thereby  successfully  delivered  a  certain  ^fadame  Ruchot,  of  Paris,  who  had 
a  rliachitic  pelvis  with  a  eonjugata  vera  of  tJ.o  centimeters  and  had  pre- 
viously given  birth  to  four  dead  children.  The  procedure  created  a  great 
sensation,  though  wbcn  the  patient  was  exhibited  before  the  Faculty  of 
Mc*dicine  two  months  later  she  walked  with  considerable  ditlficulty,  and  had 
a  urinary  fistula  from  wbicli  slie  never  recovered. 

The  operation  wtjs  taken  up  with  great  entliusiasm,  and  was  performed 
{Upon  11  patients  within  the  fir&t  year  after  *Sigault*s  report.  Opposition 
to  it,  however,  soon  developed,  Baudelocque  denouncing  it  as  a  ^-murderous 
and  un[ibilo8o|ihical  procedure":  ami  tbe  di^eussion  as  to  its  merits  waxed 
BO  bitter  that  the  Parisian  [ibytsicians  beeame  divifled  into  two  groups, 
Ceesareans  and  Syniphys^eaiis.  As  a  result  of  ]Mior  technique  and  its  em- 
ployment in  unsuitable  cases,  symphyseotomy  soon  fell  into  disrepute  and 
W118  forgotten  except  in  Italy,  where  it  was  performed  sporadically  until 
the  year  1858. 

The  ofK:"ration  was  rehabilitated  in  1866  by  Mnrisani,  of  Naples,  who 
obtained  fairly  satisfactory  results  by  its  means,  being  able  to  report  60 
operations  witli  40  recoveries  to  the  International  Medical  Congress  in 
1881.  It  was  reintroduced  into  France  by  S|iinelli  in  1891,  who  impressed 
its  merits  so  strongly  u|»on  Finard  that  he  took  it  up  and  has  since  been 
its  most  enthupiastic  advocate,  being  able  to  report  in  1^00  that  100  sym- 
physeotomies had  been  perfonned  in  his  clinic.  The  anatomical  aspects 
of  symphyseotomy  were  carefully  studied  by  Farabmif,  wbo  accurately 
demrrustrated  its  theoretieal  |iossihilities.  Dr.  Tfobcrt  P.  Harris  played 
a  prominent  part  in  directing  attention  to  the  operation  in  this  country 
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by  a  paper  entitled  The  Rpniarkable  Results  of  Antiseptic  Symph3^seotf>iny, 
jTead  at  tin?  189"i  ini^tiner  <»f  the  American  Gyniwf>h>ti:ifal  8oc-ietv,  Stimu- 
(lated  by  this  report,  Jewett,  a  few  months:  later,  [>erfornied  the  first  opera- 
tion in  America,  and  wai?  soon  followed  by  many  others.  Since  then  the 
question  of  Bymphygeotoniy  has  been  a  burning  one,  and  was  the  main 
.theme  of  diBeugsion  at  the  German  Gy nfecolog^ical  Conojress  in  1803,  the 
Jlnternationfil  Medical  Con;^ess  in  189?.  and  the  Ohstetrieal  Society  of 
[ France  in  1890. 

Effect  of  Symphyseotomy  npon  the  Size  of  the  Pelvis. — As    goon    as 

[the  symphysis  is  cut  throufjh,  the  end^i  of  the  pnhic  bones  gape  from  3  to  6 

eentimeters.     Owing  to  the  i-tritctnre  of  the  sacro-iliae  joints,   tlie  ossa 

[innoroinata  flare  outward,  while  the  tips  of  the  pnhic  bones  become  de- 

Ijjressed  downward.    As  a  result  of  these  changes  the  ca])acity  of  the  pelvic 
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canal  becomes  considerably  tncreasefl,  [mrtinukrly  in  its  transvenie  and 
oblique,  and  less  so  in  its  antero-posterior,  diameters.  It  is  usually  stated 
that  the  conjugata  vera  becomes  2  mi  Hi  meters  longer  for  each  centimeter 
of  separation  at  the  symphysis.  As  the  latter  may  amount  to  6  or  6.5 
centimeters  without  imperiling  the  integrity  of  the  sacro-iliac  joints?,  the 
increase  would  aggregate  13  or  13  millimeters. 

According  to  Farabeuf  this  estimate  is  not  strictly  correct,  as  the  in- 
crease varies  with  the  size  of  the  pelvi&,  being  13  millimeters  when  the  true 
conjugate  meai^ures  B  centimeters,  and  10  millimeters  when  it  measures  9 
centimeters.  This,  how^ever,  does  not  represent  the  actual  enlarge rnent  of 
the  superior  strait  from  an  obstetrical  point  of  view^;  for,  aa  FaratKmf  has 
pointed  out,  one  of  the  parietal  bosses  fits  into  the  opening  bctw<'en  the 
gaping  pubic  bones,  thereby  considerably  incn^sing  the  space  availsil)!!'  fnr 
the  passage  of  the  head,     Doderlein  has  calculated  that  whf>n  the  pnhic 
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bones  ^ape  6  to  7  centimeters  the  area  of  tlie  superior  strait  is  increased  by 
one  half. 

lEdicationa* — As  tlie  indJeations  fi>r  symphyseotomy  are  identical  with 
Lliost^  of  puLiotomy,  tl^ev  will  bo  considered  under  the  latter. 

Method  of  Operating. — ^The  patient  should  lie  upon  her  back  with  the 
buttocks  at  the  &\ge  of  the  table,  and  tlie  flexed  legs  held   by  assistaJitfi.J 
Aft^r  the  extenial  ^^enitalia,  Mons  Veiu-ris,  and  lower  jM>rtion  of  the  abdo-J 
men  have  been  shaved  and  cleaned  as  carefully  as  for  an  aWominal  oj>eraJ 
tion,  eventbing  except  tlie  Jlons  Veneris  and  lowest  portion  of  the  abdo-" 
nicji  should  be  covered  with  sterile  towels.     An  incision  is  made  in  the 
middle  line  from  a  few  centinii'ters  atiove  the  iip|>eT  margin  of  the  sym- 
physis almost  to  its  lower  margin,  extending  through  the  skin  and   sub- 
cutaneous fat  doT^Ti  to  the  fascia  upon  its  anterior  surface.     A  finirer  is 
passed  behind  the  symphysis,  and  separates  the  underlying  tissues,  until  its 
lower  margin  is  perfe<'tly   free,     This  step  is  frecpit^ntty  aeeom|Kinied   by 
profuse  ha^iiiorrba^  from  the  ontevesical  plexus.     The  attach tiRmt^  of  the 
clitoris  to  the  lower  margin  of  the  symphysis  are  then  separated  by  blunt 
diBsection,  after  which  a  catheter  is  passed  into  the  urethra  and  pushes  it 
downward  and  to  one  side.     The  pubic  cartilage  is  then  cut  through  with- 
a  strong  knife,  eitlier  from  its  anterior  or  pojsterior  surface.     In  the  lattery 
case  a  hlunt-pointed  bistourv^  is  passed  heliind  the  symphysis  and  the  sec- 
tion made  from  below  u|iward» 

In  many  cages  the  pubic  bones  do  not  spring  apart  after  the  symphysifl 
has  l>een  cut  through,  ^R^ing  bt^ld  in  yw^sition  by  the  strong  subpubic  liga- 
ment, although  as  soon  as  this  has  been  severed  they  will  gape  several 
centimeters.  They  should  not  be  allowed  to  separate  more  than  6  centi- 
meters, any  tendency  toward  excessive  gaping  being  counteracted  by  hav-^ 
ing  the  assistants  make  firm  pressure  upon  the  trochanters.  Following 
section  of  the  symphysis,  there  is  usually  a  profuse  venous  ba?morrhageJ 
which  is  best  euntroHed  by  packing  the  wound  with  sterile  gauze,  clampi' 
and  ligatures  not  being  available. 

After  symphyseotomy,  the  child  should  be  delivered  by  forceps  or  ver- 
sion, according  to  circiimst-ancei^,  altlTOugh  Zweifel  and  others  recommend 
that  the  patient  be  put  back  to  bH,  aud  labor  allowed  to  end  spontaneously. 
During  the  extraetirin  firm  presstire  shoidd  be  made  upon  the  tnxjhanters 
on  either  side  to  prevent  tmi  wide  a  Beptiration  of  the  symj^hysis  and  conse- 
quent injur}'  to  the  sacro-iliae  joints.  OwinLT  to  the  fact  that  the  anterior 
vaginal  wall,  bladder,  and  clitoris  have  been  deprived  of  their  natural  sup- 
port, they  ere  exposed  to  considerable  tension  and  may  be  torn  througlu 
notwitlistanding  e\ery  precaution.  Hy  adducting  the  thighs  after  deliverv^ 
of  the  child,  the  ends  of  the  |n]!dc  boTies  are  brought  togrthcr,  so  that  the 
ligamentous  structures  upon  tlieir  ant4.'rior  surface  can  be  united  by  mat- 
tress or  figure-of-eight  sutures,  and  the  external  wound  is  closed  in  the 
usual  manner^ 

Ay  res,  in  189(>,  recommended  that  the  ojx^ration  \ye  jx^rfonned  subcu- 
taneously  by  making  a  small  incision  immediately  over  the  clitoris  through 
which  a  blunt-jminted  knife  is  introduced,  tlie  symphysis  being  divided 
from  behind  forward  and  from  below  upward.     Ten  years  later  Zweifel 


PROGNOSIS 


463 


be  made  subeutaneously  l>y  means  of  a  Gigli 
In  either  event  the  employment  of  sutures  is 


advocatini  that  the  s^^ction 
saw,  ju&t  as  in  pubiotomy* 
impOBsibla 

After  the  completion  of  the  operation,  the  wound  should  he  covered 
with  sterile  dressings  and  a  broad  straii  of  canvas  applied  over  the  tro- 
chanters and  tightly  buckle<i,  tlie  hitter  bein«^  well  paihlal  with  cotton 
to  avoid  injurious  pressure.  The  after-treatment  is  corn  plicated  and  oner- 
ous. Frequemt  catheterization  is  necessary,  and  the  patient  must  lie  on  her 
back  for  three  or  four  wi^-ks  after  the  ojK*nition.  Duriut^  this  })erind  it  is 
WTr^ll  to  reinforce  the  action  of  the  pelvic  strap  by  placiog  the  patient  in  a 
hammock  k?d,  especially  devised  for  the  purjiose,  or  by  allowing  the  pelvis 
to  rest  u|K>n  two  sand  bags. 

Prognosis* — My  exfierieTice  lead 8  me  to  consider  that  symphyseotomy 
f>erfonued  by  the  open  met  hod  is  a  xery  Ferious  operation,  and  one  not  to 
be  lightly  undertaken.  In  many  cases  the  bsemorrhage  is  exceedingly  pro- 
fuse, and  18  calculated  to  disconcert  an  inexperienced  operator.  Moreover, 
the  vaginal  tears  fr»?quently  e\h*nd  through  to  the  retropubic  wound,  and 
are  not  easy  to  repair.  Occassional ly  tlu'  bladder  is  injured  by  the  sharp 
end  of  one  of  the  puiiic  bones,  while  more  frequently  tbe  clitoris  is  wounded 
and  gives  rise  to  alarming  haemorrhage.  Soch  lesions  should  be  repaired 
in\ mediately,  so  as  to  avoid  communication  betwet^n  tbe  vagina  and  the 
pubic  wound,  or  the  formation  of  urinary  fistula\  IMoreover,  if  tlie  bones 
be  allowed  to  gape  too  widely,  serious  injury  mav  he  done  to  tlie  sacro- 
iliac joints.  If  errors  in  technique  have  occurred  during  the  operation, 
or  the  patient  be  already  infected,  the  process  may  extend  to  the  pubic 
wound  and  lead  to  destructive  suppuration. 

Considerable  apprehension  has  been  expressed  as  to  the  possibility  of 
failure  of  union  at  tlie  sytHphysis  fiubis,  and  S4neral  cases  have  been  re- 
ported by  Miillerheim  which  serve  to  show  that  the  oixration  may  penna- 
nently  maim  the  patient.  Fortunately,  such  accidents  are  extremely  rare; 
altliough  the  iinesti gallons  of  Varnier  by  meaus  of  the  Hontgen  ray  sliow 
that  there  is  greater  motility  at  tbe  symphysis  tlian  before  tbe  o|R'mtion, 
the  pubic  bones  being  united  by  a  mass  of  fibroufi  ilmiie  several  centimeters 
wide.  This  does  not  necessarily  lead  to  disturbances  of  locomotion,  but  the 
patients  find  that  they  tiro  more  readily,  and  are  less  able  to  perform  hard 
labor,  t!ian  In/fore  the  operation. 

It  appears  that  symphyseotomy  is  sometimes  followed  by  a  slight  but 
permanent  increase  in  the  size  of  the  pelvis,  which  is  sometime?^  sulficient 
to  fjermit  sjiontane^os  labor  in  subset  pi  ent  pregnancies.  A  number  of 
such  instances  have  Ix'cn  collected  by  ftfailame  WidtT.  FVaak  and  others 
have  suggested  that  deliberate  attempts  toward  permanent  enlargement 
should  be  made  by  oeteo|>Iastic  proctMhires. 

The  analysis  by  Neugebauer  of  27H  svinphyseotomies  indicated  a  ma- 
ternal mortality  of  lU  per  cent.;  while  in  the  100  cases  operated  upon  in 
Finard's  clinic  tliere  were  12  maternal  deaths:  and  even  after  deducting  a 
number  of  instaiicts  in  which  he  considered  that  the  fatal  termination  was 
due  to  other  causes,  the  mortality  was  as  high  as  5  per  cent.  Bar.  basing 
his  conclusjons  upon  I'lO  opcTations  jjerformed  by  himself,  Pinard,  Kiist- 
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ner,  and  Zweifel.  (Estimates  the  death  rate  at  f>,7  i>er  rent  Tlie  lattcT,  in 
1897,  reported  n  series  of  31  suceesf^ful  cases,  but  had  3  deaths  in  the  fol- 
lowintr  J 1  o|ierationg,  a  uKirtality  of  7  fier  rent.  The  fcetal  mortality  was 
13  per  cent,  in  Pinard's,  and  9,'Ml  per  etnt.  in  Bar's  cases. 

Abel  has  eonijiared  the  results  ol^tained  in  25  syniphyseotDmies  and  50 
tCffi8ar<:*an  t^fX'tions  [terfonneil  in  Zweifel*s  elinir.  There  were  no  maternal 
aths  in  either  series,  but  the  eonvHleseenee  was  much  more  rapid  and 
comforttthlr*  after  the  latter  operation;  and,  wliat  is  more  itnjjortant,  three 
to  five  weeks  only  were  required  before  the  patient  was  aide  to  t^ike  up 
again  her  ordinary  duties  aft4:^*r  it,  as  compared  with  thirteen  wedcB  after 
gy  mph  y  seot  on  ly , 

As  these  rt^sulte  became  generally  known  the  enthusiasm  for  sjTn* 
physeotomy  gradually  disap]>eared,  and  most  obstetricians  eame  to  regard  | 
Ca^sarean  section  as  a  s^afer  and  more  satisfaetory  operation.  The  extent 
of  the  reaction  may  be  reaHzt^l  from  the  statt^ment  of  Kehrer,  that  in  1905 
Zwdfel,  Frank,  and  l>;iUT?im  wvrv  the  only  well-known  German  olmtjetriciana 
who  continued  to  employ  the  operation. 

Dnring  the  past  few  years  a  number  of  writers  have  rehabilitated  the 
sulicMtaneotis  method  of  operating,  and  by  limitinir  it^  emidoynK>nt  to  suit- 
able cases  have  olitaintxl  results  com  parable  tt»  those  following^  pubiotomy. 
Thufi  Frank,  in  1910.  reported  60  such  cases  with  only  a  single  death- 
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This  operation,  which  is  more  properly  deBijmated  as  hebotomy  or 
hebosteotomy  (from  to  ryS  ^fitf^  ooaovv  ),  consists  in  obtaining  a 
temporary  enlargement  of  the  pelvis  by  severinf]^  tlie  pubie  bone  to  one  side 
of  (lie  symphysis  by  means  of  a  Uigli  saw, 

History.^ln  1HJ*3  Giudi  stated  that  from  a  surtjiea!  point  of  view  there 
were  two  serious  fallacies  in  the  operation  of  symphyseotomy.  In  the  first 
place,  the  wound  tlirongh  the  cartilage  was  very  prone  to  infection,  and 
healed  but  slowly,  and,  secondly,  the  incision  in  the  mid-line  deprivi'd  the 
urethra  and  ldadd*T  of  their  natural  support,  and  thus  exposed  them  to 
eerious  injury^  during  the  delivery  of  the  child.  To  overcorne  thest*  ditficul- 
ties,  he  proposed  that  the  incision  be  made  through  the  pubic  bone  itself, 
as  be  held  that  the  Ixme  wound  woubl  heal  more  rapidly  and  Ixe  k*ss  liable 
t^  infraction,  while  its  lateral  jxmition  woidd  avoid  interference  witli  the  at- 
tachments of  the  urethra  and  bladder,  and  thus  reduce  to  a  minimum  the 
possibility  of  their  injury.  In  order  to  sever  the  bone  he  invented  the 
flexible  wire  saw,  which  is  generally  known  to  surgeons  by  hfs  name. 

Gigli  did  not  perform  the  operation  until  April,  VMYl,  but  his  sugges- 
tion was  put  into  practice  by  Honard,  of  Lugano,  in  1H07,  who  was  fol- 
loweil  by  Calderini  and  Van  der  Vclde  in  18f>9  and  IPOl,  respectively. 
Following  the  report  of  the  latter,  the  operation  was  rapidly  taken  up  and 
modifii'd.  .^o  tJiat  thret*  methods  aro  now  available. 

Technique. — Originally,  the  antfrior  surface  of  rh'>  bone  was  exposfni  by 
an  obi  if]  lie  incision,  beginning  slightly  above  the  inner  margin  of  the  pubic 
Fpine  and  extending  to  the  middle  of  the  outer  jKirt  of  the  labium  majns. 
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'  Thcifi  liv  TTicaiis^  of  a  parr  of  ark'n^  foreq)*:  i]w  saw  wns  iifljiistocl  to  tlie  pos- 
terior surface  *^f  the  l)oiic%  wliirli  was  {\wi\  severed.     In   11J04   Doderleio 

f  modified  the  operation  and,  instead  of  a  large  open  wound,  made  a  small 
jiu'ijiion,  just  lar;,^e  enoiigli  to  admit  a  fing'T,  parallel  to  and  somewhat 
ai)ovt^  the  puhic  bone.  After  8e  pa  rat- 
ing the  periostenm,  a  enrved  instru- 
ment, BOinewhat  like  a  large  aneurism 
needle,  was?  pastied  hchind  the  bone 
and  piitihed  through  the  lahiinn  ma- 
jus?.  The  ^aw  was  then  fa>itentM!  to  the 
lower  end  of  the  instrument,  and 
brought  into  position  hy  wiHulrawing 
it.  Id  1JMI*i  Sinrcki'l  and  Kanmgies- 
ger  reported  that  iUvir  respceiivo 
chiefs,  Bnnim  and  LeojifihK  had  pt*r- 
formed  the  operation  entirely  subcu- 
tanetmsly.  For  this  fiurpose  the  in- 
gtrinnent  was  thnisit  through  the  up- 
per end  of  the  labium  ma  jus,  am!, 
xmder  the  gividnnee  of  a  tinge r  in  tlu' 
vagina,  carried  up  along  the  posterior 
surfaee  of  the  pubic  bone  and  brought 
out  through  the  skin  aljove  its  upper 
margin,  bebu'een  the  pubic  supine  :\\A 
the  symphysis  pnbifi,  the  gaw  ln'ing 
adjusted  by  withdrawing  the  instru- 
ment   from  above  downward. 

Up  to  January,  191*^,  my  assist- 
ants or  myself  have  performed  38  suc- 
cessful pnhiotomies  upon  3fj  patients, 
two  women  having  been  operated 
upon  twice.  As  Doderlein's  method  was  cmpbrved  in  all  l>ut  the  first  case, 
and  has  proved  most  satisfactory,  I  glial  I  describe  its  tiximicpie  in  some 
detail. 

After  emptying  the  bladder  and  rectum  and  shaving  tlu^  hnver  abdf>' 
men  and  puhic  region,  the  patient  is  brought  to  the  edge  of  tfie  tahh%  and 
prepared  for  operation  in  the  usual  manrier.  The  legs  are  held  by  assist- 
ants. An  incision  extending  2tj  centimeters  inward  from  the  ptibic  spine 
is  then  made  just  above  the  uj>p(T  nuirgin  of  the  [tuhie  lione,  and  the  tissnes 
cut  through  down  to  it.  After  incising  the  periostenm,  a  finger  is  passed 
into  the  wound  and  separates  the  tissues  from  the  posterior  surface  of 
the  hone.  Then  a  large  pair  of  enrved  artery  forceps,  or  an  especially  con- 
st rnettnl  needle,  is  carried  down  along  the  posterior  snrfaee  of  the  bone 
until  its  inferior  margin  is  rciM^ied,  when  its  handle  is  depressed  in  such  a 
manner  that  its  tip  can  he  felt  through  t!ic  upper  and  outer  fiart  of  the 
labium  majus.  A  small  incision  is  made  over  the  projection,  thnmgh  which 
the  tip  of  the  instrument  is  pushed.  To  it  one  end  of  the  saw  is  attached, 
and  is  drawn  into  position  as  the  instrument  is  witlidrawn  through  the  np- 
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pi>r  wouni  The  Imndles  are  then  atliiched  to  the  saw  and  a  few  niov(v 
nients  Buffice  to  sever  the  kme,  Vnre  slujidd  be  taken  that  tlR*  bone  is 
severed  in  the  de^irerl  (hnudioii,  and  the  njoveinents  continued  until  the  saw 
moves  freely  beneath  the  skin. 

In  many  eases  the  ends  of  the  hone  gfljK^  Tor  '^  or  3  rent i meters  as  soon 
as  the  t^ection  is  eoin|dete;  hnt,  when  all  the  lif^aTnentjiry  Btruetureg  liAve 
not  been  divi(U^<l,  thi!>  do<^  not  oeenr  imlil  tractinn  is  marie  upon  the 
child.    Upon  withdrawing  the  saw,  blood  gnslies  frei-Iy  from  botli  wounds. 


Fig,  424. — Showinq  Posttton  of  Patient  ani>  Gh;li  Saw. 


bnt  in  all  of  my  eases  the  hteiJiorrlia«fe  wa^^*  rearhly  eontrollcfl  by  firm  pres- 
sure with  gauze  sponges.  As  mon  as  it  h  ehei-ked,  the  eliihl  should  be 
delivered  by  foreeps  or  version,  as  is  nioi=it  convenient,  as  I  can  see  no  ad- 
vantage in  waitin^^  for  its  spontaneous^  expulsion,  a?  reconmiended  by 
Doderlein  and  Zweifel,  As  traetion  h  made,  the  ends  of  the  bone  will  gape 
more  widely,  but  a  separation  of  more  than  -'i  or  *i  e^^niimefer??  sliould  be 
avoidrd  Uy  having  the  assistants  make  finn  pressure  upon  the  tliighs.  While 
waiting  for  »e|>aration  of  the  placenta,  a  small  drain  should  be  brought 
^throngh  the  opening  in  the  labium  niajus.  and  the  upper  wound  suture<l. 

After  labor  the  patient  is  cleaned  U[i,  a  sterile  drei^siag  apfplird  over 
the  ufiper  wound,  and  a  h»ng  strip  of  adhesive  phister  six  ineht^  wide  passed 
around  the  body  so  as  to  make  firm  and  ecjual  pressure  over  the  sidt^s  of  tlie 
pelvis  and  U]if>er  part  of  the  thighs.  This  is  not  essential,  as  many  <Tennan 
operators  do  n^d  atUMitjtt  to  immobilizj/  the  yielvis.  1lie  patient  is  then  pur 
to  bed,  and.  for  eonvenienee  in  haudlin^^  plaeed  upon  a  Bradford  frame, 
upon  whieh  she  begins  to  move  freidy  on  the  seeond  or  third  da  v.  She  is 
not  eathetertzed  unless  neeessary.  and  is  kept  in  lK?d  for  fourteen  days,  being 
allowed  to  try  to  walk  on  the  second  day  after  getting  up.  The  power  of 
hx'ornotion  s«Ton  returns,  and  all  nf  niy  patients  have  felt  able  to  leave  the 
hospital  hrfoiv  th<'  vnd  of  tlie  fourth  week. 
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Imvr  had  m*  fxptiieruH'  with  I  fit*  jmrrly  snhfiitnneoiis  operatiuii,  hut 
IWmer  states  that  it  h  foUtiwed  hy  injuries  to  the  lihidiler  twici*  as  fre- 
quently as  when  Dodcrleni's  teelmiquo  is  t^raployed,  so  that  it  would  seem 
that  the  possihility  of  injuring  thp  bladder  is  somewhat  lessoned  by  separat- 
ing the  tissues  posterior  to  the  honu  with  the  fm^^Ts, 

Healin]^  of  tlie  l>one  wound  f«'eurs  more  frequent! v  by  fibrousi  than  by 
bony  union,  bein^  noted  in  all  of  uiy  patients.  If  tJie  latter  has  not  become 
established  within  the  first  few  weeks  followin*,^  the  *»peration,  it  wnll  not 
occur  at  all.  This^  however,  has  no  effect  upon  Imoniotion,  as  all  of  my 
patients,  upon  reexnuiination  some  months  later,  stated  tliat  they  were 
able  to  walk  at?  wrlf  and  work  as  hard  as  previously.  Moreover,  the  occur- 
rence of  fibrous  union  should  be  regarded  ratlier  as  a  favorable  outcome, 
for  the  reason  that  it  sometimes  leads  io  a  slight  cnhirgement  of  the  pelvic 
diameters,  which  may  be  still  further  ac<entiiattcl  in  a  sulisequent  preg- 
nancy by  the  softening  and  relaxation  incident  to  the  increased  hypenetnia 
attending  that  condition.  Occasionally  this  may  be  suificient  to  permit 
spontaneous  labor,  which  occurred  in  several  of  my  patients,  altliough  the 
cliildren  were  several  hundred  grams  ln^avicr  fluin  tlto^e  which  [ireviously 
necessitated  pubiotomy.  Such  an  outcune,  however,  caunot  always  be  ex- 
p(^cted,  yet  it  occurs  sufhciently  frequently  to  permit  it  being  urged  as  an 
argUTuent  in  favor  of  the  operation.  This  is  especially  the  case  in  funnel 
pelves,  and  in  two  of  my  patients  the  distance  between  the  tubers  liecame 
enlarged  to  such  an  extent  as  to  nverrnme  the  delormity  permanently,  and 
thus  permit  subsequent  spontaneous  labors. 

Prognosis.— Mai er,  in  1907.  and  Schliifli,  in  1!>09,  collected  W7  and  700 
operatinns  fnuji  the  literature  with  a  mortality  nf  ^J\  and  4,8**^  per  cent.,  re- 
sjjcctively.  1  do  not  consider  that  such  ligures  correctly  represent  the  real 
dangers  of  the  operation,  as  Schliifli's  statistics  are  basted  ujion  the  residts 
of  14'^  o|>erators,  many  of  whom  bad  little  exjierience,  and  naturally  could 
not  be  expected  to  obtain  the  best  n -suits.  On  the  other  hand,  Dmlerlein 
states  that  in  3'31  pubiotoiuies  ]>er formed  in  7  (icrman  clinics  up  to  11110, 
the  mortality  was  1.8  per  cent.,  and  my  own  experience  and  study  indicate 
that  it  should  not  exc*'cd  1  or  2  per  cent.  This  is  comparable  to  the  re- 
sults following  early  elective  Ca^sarean  section,  and  far  su[»ertor  to  those 
ol»tained  when  it  is  |KTforrned  after  a  test  of  the  second  stage  of  labor. 

Csually  the  lueniorrliage,  wliich  n>ay  be  quite  profuse,  is  venous  in 
character,  and  is  readily  controlled  by  pressure;  hut  occasionally  aberrant 
tiranehes  of  the  internal  pudic  artery  utay  be  cut,  when  it  may  become  ncct^s- 
sary  to  lay  the  i-ntire  wound  open  to  ligate  thi"  blecdiug  vessel.  Vury  ex- 
ce|»t tonally,  even  this  is  not  possildc,  and  one  nf  Rosthorn's  patients  died 
from  uncontrollable  haemorrhage. 

Moreover,  dei?p  vagiual  t*^rs  occasionally  occur  during  the  extraction 
of  the  child,  and  require  immediate  repair;  while  less  frequently  the 
bladder  or  urethra  is  injured,  either  by  Ix'ing  perforated  by  the  sharp  ends 
of  the  bone,  or  as  the  result  of  traction.  If  proper  care  is  taken  in  dilating 
the  birtli  canal  with  hand  before  begiujiing  the  operation,  by  making  hori- 
zontal instead  of  upward  traction  when  deli vr ring  the  liea/l,  and  hy  avoid- 
ing undue  violence,  the  occurreucc  of  such  accidents  can  l>e  minimized.     In 
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only  (»no  of  niy  cnsi^s  wns  the  lilnLlrr  injim^L  aful  in  nnly  a  fow  wa?  the 
vagina  torn,  notwithstaridni^'  tlie  fart  that  more  than  one  half  of  the 
patients  were  priniipane. 

Convalesconco  in  general  is  very  sfltififactory,  and  the  pationta  complain 
of  but  little  pain  or  diseonifoH.  In  nc*arly  one  half  af  the  cases  the  puer- 
perinm  is  somewhat  feltrile,  imt  only  one  of  my  patients  was  seriously  ilL 
In  many  instances  there  is  cimsiderahle  tedenm  ahont  the  \mlva,  and  occa- 
sionaily  ha^matomata  of  conssidtTable  size  develop,  ^foreover,  severail 
writers  jjclieve  that  the  operation  consideraldy  increases  the  liahility  to 
femoral  phlebitis. 

Indications. — Pubiotomy  is  performed  solely  in  the  inten^sts^  of  the 
child,  and  is  eontraindieated  when  it  is  tlead  or  the  conjugata  vera  measun^ 
7  centimeters  or  less.  Accordingly*  it  scarcely  enters  into  conifietition  with 
CBpearean  section,  except  for  the  hroadein^d  relative  indication.  As  far  as 
my  ex|ieri*^nee  jostifics  conclusions,  I  feel  that  one  may  look  forward  to 
]nibiotomy  practically  displacing  ('ip^^arean  sect  inn  in  thr  so-called  ^'horder- 
line"  eases,  when  several  hours  of  sec-ood -stage  pains  have  demonstratefl  that 
the  head  cannot  pass  tiie  snperior  strait.  Pul>iotoniy  can  be  safely  per- 
formed under  sneh  circumstances,  wdiile  the  ]>rognosis  for  (Vsfirean  s^^ction 
beconif/s  |)rogTessively  worse  the  later  in  labor  it  is  perfornred.  On  the 
other  hand,  if  one  feels  reasonably  f=iure,  either  from  the  size  of  the  child 
or  the  history  of  the  previous  laliors.  that  interference  will  he  necessary, 
I  consider  that  the  [latient  i?hoold  not  tie  subjected  to  the  test  of  labor,  but 
that  Ca?sareaB  section  should  be  done  at  an  aj>iH>inted  time  before  its  onset. 

I  hold  that  pubiotomy  will  still  furtlier  narrow  the  field  for  tlie  induc- 
tion of  premature  labor,  and  practically  do  away  with  the  use  of  high  for- 
ceps, version,  or  craniotomy  in  modi 'rate  degrees  of  contracted  ]  pelvis  when 
the  mother  is  in  good  condition.  It  is  especially  indicated  in  certain  cases 
of  funnel-shajx'd  pelvis,  as  well  as  in  face  presentations  %vhen  the  chin  has 
rotated  into  the  lu>llow  of  the  sacrum* 

I  do  not  believe  that  the  ojieration  should  be  undertaken  wdien  eigns  of 
infection  are  jjresent,  as  the  interests  of  the  mother  will  l)e  better  served 
by  craniotomy  or  Ca^sarean  section  followed  by  the  removal  of  the  uterus. 
For  the  present,  at  least,  I  feel  that  the  employment  of  pubiotomy  should 
be  limited  to  well-erpiipped  hospitals  or  the  practice  of  experts,  since  sev- 
eral well-trained  assistants  are  ncx-essary  to  its  proper  performance,  and, 
moreover,  serious  eom[dieations  may  occur  at  any  time,  which  will  seriously 
ta.i  the  resources  of  even  a  competent  surgeon. 
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CHAPTER  XXIII 
DESTltUCTIVE  QPEliATIONS 


CRANIOTOMY 

Under  tliifi  beading  are  ineliKltd  all  o|>erati(>ii.s  whidi  bring  about  a 
decrease  in  the  size  of  the  fa'tal  head,  ^nth  a  view  to  rendering  its  deliver}* 
easier. 

Prior  b>  tlie  introduction  of  podalie  version  aud  forceps,  artificial  de- 
livery couhl  be  effected  only  by  means  of  craniotomy  or  embryotomy,  one 
or  other  of  which  was  resorted  to  in  nearly  every  ca^  of  ditTieult  labor. 
Accordingly,  in  former  times,  the  [Kn^forator,  sluirji  liook,  and  crotchet 
were  the  most  important  instruments  in  the  otiste^trieian's  a nn amenta riunL 
Increased  dexterity  in  the  em]>loyment  of  forceps  and  version,  however, 
Ijrought  about  a  rapid  change,  and  craniotomy  upon  the  living  child  be- 
came rarer  and  rarer. 

Indications, — Craniotomy  is  positively  contra- indicated  when  the  con- 
jugata^vera  measures  less  than  5.5  centimeters,  since  in  such  casi»s  the 
extraction  of  the  etiihl,  even  after  tlie  skull  has  been  cnii^hed,  h  attended 
by  a  greater  matenial  mortality  than  Ca^sarean  section.  On  the  otlier  hand, 
in  pelves  alcove  this  limit,  craniotomy  may  be  indicated  under  any  condi- 
tions that  render  the  deliver}'  of  a  mutilated  child  the  mo8t  conservative 
procedure,  so  far  as  the  safety  of  the  mother  is  concerned. 

The  indications  for  its  perfomianee  vai-y  markedly.  When  the  child  is 
dead  craniotomy  is  always  iudieate^l,  unless  the  dispn>iwrtion  l>etween  the 
head  and  the  pelvis  is  so  slight  that  delivtTv  by  forceps  or  version  can  be 
accom]}!ished  wit!iont  detriment  to  the  mother.  v'Kstheiic  consideratians 
should  never  deter  the  operator  from  resorting  to  it.  On  the  other  hand, 
if  the  child  is  alive,  the  ojieration  is  justifiable  only  in  exceptional  cases; 
indeed,  Pinard  and  some  others  go  so  far  a.^  to  bold  tbat,  in  view  of  the 
satisfact4iry  results  obtiiined  from  puliiotomy  and  Ca^arean  section,  it 
sliould  never  be  performed*  This,  however,  must  lie  looked  upon  as  too 
radical  a  view;  for,  although  it  must  ever  be  the  duty  of  the  obstetrician 
to  do  his  l»est  to  save  the  life  of  both  mother  and  child,  it  is  nevenheless 
readily  conceival>!e  that  conditions  may  arisi'  under  which  craniot/^iuy  upon 
the  living  child  may  not  only  be  perfectly  justitiable^  but  even  imperatively 
demanded. 

Generally  speaking,  craniotomy  shfudd  not  Ih^  performed  ujmhi  ilie  living 
child  if  t!u*  nnvlber  is  in  good  comlition,  amid  suitable  snrnnindings,  ami 
in  the  hands  of  a  competent  t>peraton  lender  such  circumstances,  if  the 
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oKstaclo  fjo  labor  he  ilun  to  a  coiitrnrtrtl  pelvi*^  or  a  hxr^a  oliild,  Ca^sMreaii 
section  or,  in  ccrtiiiii  cast's  iHiKioiuinv  i&  pivfenil>li%  iiiaj^itiiieh  as  the 
glightly  increased  risk  to  the  niuth^^'r  i&  mom  than  compensated  for  bv  the 
reseuo  of  her  offspring.  On  tlie  other  hand,  if  the  woman  Is  not  sw^n  until 
she  tias  lieen  in  the  seeond  ptage  of  hihor  for  a  coosiiderable  time,  and  has 
JM^en  subjected  to  repeated  vaginal  examinations,  (Vsarcan  section  is  clearly 
contTa-indicated,  as  is  also  pidiiotomy  if  signs  of  infection  be  present.  In 
such  cases*  the  child  should  lie  sacrificed  in  the  interests  of  the  mother. 
Again,  if  the  child  is  not  in  grnvd  condition,  as  sIiowti  by  a  too  ra|»id  or  too 
8lo\*^  heart-k*at,  or  by  the  passage  of  conf^iilemble  «|nantitie8  of  meconium 
i^ith  a  vertex  prt*sentation,  its  life  is  already  in  such  peril  that,  ag^ainst 
tiiat  of  the  mother,  it  is  no  longer  entitled  k>  serious  consl deration. 

Moi-eover,  in  country  districts,  wIutc  the  physician  is  unable  to  sum- 
mon sidlicient  assistance,  and  is  witliout  the  necessary  applianc*.^  for  an 
aseptic  operation^  Csesarean  Bectian  or  pul>iotomy  should  not  be  under- 
taken, and  craniotomy  becomes  the  ojieration  nf  choice.  But  evt-n  under 
these  adverse  conditions,  the  destructive  operation  sho\dd  be  dpf«Tred  as 
long  as  possible,  and  should  not  be  resorted  to  until  delivery  betoincs  im- 
perative in  the  interests  of  the  mother,  and  tlicn  only  after  the  failure  of 
forceps. 

If,  however,  such  a  patient  should  again  become  pregnant,  she  should 
be  sent  to  a  city  where  pro|ier  treatment  can  be  obtained,  as  1  consider  that 
a  physician  who  repc^atedly  perfonns  craniotomy  uf>on  the  same  patient  is 
but  little  better  than  a  professional  abortionist. 

Hydrocephalus  afTords  a  pi^itive  indication  for  craniotomy,  which 
should  be  performed  as  soon  as  the  cervix  is  completely  dibitcd.  In  many 
instances  extraction  will  not  be  necessary,  as  the  mere  evacuation  of  the 
fluid  may  lie  follow^ed  by  the  spontaneouB  extrusion  of  the  child.  In  this 
c^ondition  a  destructive  operation  is  the  more  readily  undertaken,  as  even 
a  successful  Caesarian  section  will  only  give  us  a  child  that  is  doomed  to 
die  s  ho  lily  or  remain  an  idiot. 

When  insuperable  obstacles  are  encountci-ed  during  the  extraction  of 
tlie  after-coming  head,  craniotomy  is  a  justiftable  procedure,  since  the  child 
is  already  dead,  or  dies  within  a  few  nnnut^s  after  the  miture  of  the 
djstacle  1ms  l)ccn  recognized,  and  Wfore  preparations  can  be  made  for  its 
deliverv'  by  pubifitomv. 

Craniotomy  should  not  be  performed  until  the  i/xternal  os  has  liwome 
completely  dilated^  as  the  imperfectly  ojiened  canal  nuiy  otTiT  a  serious 
obstacle  to  the  extraction  of  tlie  cliihL 

Method  of  Operating,— The  patient  should  he  brougld  to  the  edge  of 
the  bed  or  table,  phiced  in  the  lithotojuy  ]*ositi<in,  and  prepared  as  for  an 
ordinary  obstetrical  operation.  Craniot- 
omy usually  includes  two  steps;  lirst. 
the  perforatiiui  of  the  head  and  evacua- 
tion of  its  contents;  and,  secondly,  the 
extraction  of  the  mutilated  cliild. 

Numerous  iustnunents  havi*  been  devised  for  perforating  the  head,  the 
most  suitable  of  which  are  Smdlie^s  sclssom  or  Blot's  perforator.    Braun's 
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tri'iiaii  woiilfl  ^orve  iho  nurjioFo  julniiniUly,  but  is  not  \n  hv  nvi^uiiuvndoA 
on  account  »*f  tlio  tliniriilty  with  whirli  it  is  b^]>t  Hrau. 

If  the  head  h  eugngeil  and  finnly  fixtMi  |>ert"ond]on  is  accompli  shed 
with  but  little  ditficulty.  With  two  fingers  the  !arge  or  small  fniitanelle, 
as  may  be  mo^t  convenient,  is  located,  and  the  perforator  plniitred  through 
it.    The  opening  is  then  enlarged  and  the  instrument  briskly  moved  about 
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within  the  ^kull  so  qb  to  disintegrate  the  hmin  U\  ^oeh  an  extent  that  it 
can  be  wai^lied  out  wilh  a  douche  of  sterile  water. 

If,  however,  the  head  is  movable  above  the  superior  strait  it  must  be 
firmly  fixe*1  by  miiins  of  pp'ssun^  rxt'rtcd  by  an  assistant  through  the  al>- 
dominal  walls.  To  avoid  wounding  the  maternal  soft  jiaris.  tlie  perfora- 
tion should  be  made  through  the  portion  of  the  head  lying  in  the  neigh- 
borhood of  the  eymphyeis  pubis;  for,  should  the  instrnnient  slip  from  this 
position,  it  is  less  lial)le  to  inllict  SM'rious  injun'  tlian  if  it  w^re  near  the 
saenmu  In  face  presentations  perforation  should  be  eifeeted  through  the 
brow. 

To  pierce  the  after-coming  head,  the  body  of  the  child  should  be  de- 
presst^d,  and  the  instrnment  carried  into  the  skull  in  the  neighborhood  of 
the  t4*!npr)ral  suture.  If,  as  occfu^ionally  baj>pens,  this  point  cannot  lie 
reached,  the  body  of  the  child  should  be  carrierl  up  over  the  alwlomen  of 
the  mother,  and  perforation  effect ed  through  the  nu>uth  and  base  of  the 
skulL  When  a  hydrocejihalic  child  presents*  by  the  bnxvh,  and  the  htmd 
is  arrested  at  the  pelvic  l)rinj.  the  fitiid  contents  of  the  skull  may  lie  evacu- 
ated by  cutting  through  the  arch  of  one  of  the  cenical  verti^bne^  after 
which  a  metallic  catheter  is  passed  through  the  opening  and  carried  along 
the  vertebral  canal  into  the  skull. 

After  the  brain  lias  hec»n  washed  out,  although  the  vault  of  ihv  cranium 
colbipses  and  olfers  no  further  olfstaclc  to  labor,  the  base  of  the  skull  still 
remains  unchanged  and,  as  the  bimastoid  diameter  measures  betwx^en  7  and 
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7.5  ttiilfiiK'ttTS,  it  IB  oiivituis  I  hat   it  riiiirint  (k'  tldivt^reil  tlu'*>»jir|i  a  iimrk- 
edly  eonimeted  j>tlv*s  until  it  hns  Ijccn  iliTiiiiiiehed  in  i^hv. 

When  tlio  conjiigatu  vera  exc€vtk  tliat  limit,  the  collapsed  htwl  may 
be  expel  lid  bv  tlie  uterine  cnntraetioTis  alone,  or  may  be  extracted  l>y  moans 
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of  the  forceps  or  a   fin^^iT   intrcHluet**]   tliron^h    the   perforation  opening. 

But  GTen  in  iK4ves  of  tbiB  size  it  is  usually  advisable  to  make  use  of  a 

special  instrument  for  gras])ing  and  cniebiug  the  base  of  the  skull.     The 

erauioi'Iafii ,  invented  by  Simpson  anrl  nunlified  by  Carl  Braun,  serve?!  the 

purpose     most     satisfactorily. 

One      blade      h      introiliiced 

through  the  perforation  until 

its  free  end  impinges  upon  the 

l>ase    of    the    skull,    while    the 

fenestrated    blarle    is    apjdied 

over  the  face  or  lower  portion 

of  the  occiput.   The  vise  at  the 

end  of  the  instrument  is  then 

tifjhtened,  ami  as  a  result  not 

only  is  the  base  of  the  skull 

more   or  less  compressed,  but 

at  the  same  time  a  firm  hold 

is  obtained   for   tlie  extraction 

that  h  to  follow. 

For  crufihing  and  extract- 
ing the  head  Baudeloetjue  the 
youn<:er  invented  the  cfphnJo- 
tribe.  This  is  essentially  a 
\vry  heavy  forceps,  whoee 
blades  couje  closely  together 
and  forcibly  compress  the 
head,  when  the  vise  at  the  ends 
of  the  handles  is  titrhteocd. 
The  instrument  has  been  sub- 
jected to  many   modificntions, 

the  best  being  those  of  Tarnier  and  Braxton  Hicks,  At  the  same  time  it 
labors  under  the  disadvantage  that  it  aims  to  accomplish  two  purposes — 
L  e.,  croshiug  and  cxtractin^r  the  bead;  and,  unfortunately,  whenever  it  is 


Flu.  4;3h.- 


(Simpsuii). 


DY    CRAJSIUCLAHT 


476         ^^~  DESTRUrTTYE  OPERATIONS 

60  t'ont^triirtod  ws  to  be  an  eMickiit  crit^lKT  \t  ]^  n  poor  Irartor,  and  f^>^  vnrm. 
For  these  reason!^  the  cefihalotrihe,  ns  such,  is  hut  little  used. 

Tamier,  in  1883,  jDventetl  the  hasiolrihe,  a  ihreo-bladefl    instrument 
whirli  cfiiuliiiKw  in  one  the  advantages  of  the  fierforator*  rranioclafit,  and 


Fig.    42t).— TARNltllB    Ctl'ttALOTRiaE. 


et^pluilotribo.  One  blade  is  spear-pointed,  and  aftrr  serving  as  a  j>erforator 
18  forewl  into  the  base  of  the  skulL  The  seeoiid  blade  is  then  intmdiieefl 
over  the  occiput  and  the  third  over  the  faeu  of  the  ebiUL  All  thn^  are 
aiiiculatinl,  and  the  vise  at  the  liaiidles  is  serewed  down,  witli  the  result 


Fio.  430.^^TARmEH*s  BARicyrniBE,  Dibahticulated. 

that  the  base  of  the  skull  is  fractured  in  many  directions,  and  the  head 
is  compressed  into  an  eUmgated  and  shapeless  mass.  This  is  a  mti^t  elTidcnt 
imstruinenty  and  has  Un^n  particularly  rtHL-onimended  l)y  Piuard  and  Bar. 


Fio,    4*31,— TARKlER'ft    BA«inTRlBE, 


Sir  A.  R.  Sirn|>son,  of  Edinbnrirh,  devised  an  instnimont  knoi^Ti  m  the 
hasiltfsi'trador.  which  likewise  eonsist-s  of  thiw  hlades.  The  tips  of  two  of 
them  come  toja^ether  and  fonn  a  screws-like  instrunumt.  This  first  perforates 
the  sknll,  and  by  a  rotatory  motion  is  then  worked  into  the  base,  which  is 


/- 


/J 


fractured  in  many  directions  !)y  sei»jiratTiig  tin*  two  Hlades  by  pressure  upon 

the  handles.     Aft4?r  this  the  third  hhide  is   Introduced  over  the  faee   or 

occiput  and  screwed  tightly  in  place,  thus 
-converting    the     instnunent     into     a     typical 

cranioelast    (Figs.   433    and    434).     The   basi- 

lyst-traetor  gives  very  satis^faetory  resultri, 
[and  according  to  its  inventor  will  compress 
I  the  base  of  tlie  skull  into  a  mass  3.5  centiiDeters 
^in  diameter. 

Wlien    perforating    a.    liydnRfphalic    clilld, 

it   ie   iroportaut    to    remember   tiiat    tht*   brain 

16   spread   out   over   the   interior   of    i\w   skull 

as  a   layer   of   tissue    only   a    few   mi  Hi  meters 

thick.     Wiien    this    is    perforate*!,    the    Huitl 

filling    the    dilated     ventricles    of    the    brain 

escapes    and    the    skul!    collapses,    after  whieb 
,  delivery  ts  readily  effect ed.     Oerasionally  per- 
foration  dot's   not    result    in   the  death   of   the 

child,    which    will    cry    after    it§    birth.      In 

order  to   guard   against  this   most   distre.ssing 
'occurrence,  the  obstetrician  should  not  be  con- 
tent   with     merely    perforating    the    t^kull     at 

one  point,  but  should  carry  the  instrument  back 

to  the  base  of  the  brain  and  stir  it  around  so 

as  to  destroy  effectually  the  tipper   portion  of 

the  uudulla»  Pernice  having  reported   the  case 

of  an  infant  who  survived  craniotouiy  and  grew 

up  au  idiot. 

Prognosis. — In   moderate  degrees  of  pelvic 

contraction,  craniotomy,  if  properly  performed 

in  uninfected  women,  is  almost  devoid  of  ilan- 

ger,     On  the  other  hand,  when  the  conjugata 

vera  measures  5.o  centimeters  or  less,  the  ntortality  exceeds  that  following 

Csesarcan  section.     It  must  be  remembered,  Itowever,  that,  if  the  operation 


Fig,  432. — Effect  of  Basiu- 

TRIBE. 
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Fio.  433. — Bhipbon's  BABrLYST,  DiaAttnccLATBD. 

be  deferred  until  infection  has  occurred,  it  is  a  serious  procedure,  and  is 
attended  by  a  considerable  mortality. 
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EMBRYOTOMY 

In  embryotomy  the  viscera  are  rernoved  through  an  opening  in  the 
thorax  or  aMomen  of  the  chikl,  or  the*  head  is  Beverecl  from  the  body.  The 
former  ojierntion  h  known  m  evisceration,  the  hitter  as 
deeaiJitation. 


FlQ.    434, 8lllP80n'8    BA8ILY8T,    ARTICULATED. 


At  present  fiviM-rmiiun  h  rarely  em  ploy  ai,  thow^h  li  oocaeionally  be- 
ronies  necessary  in  order  to  effect  the  delivery  of  certain  monstrosities,  or 
children  suffering  from  unnstial  enlargetnent  of  the  thoracic  or  al>dominaJ 
cavities,  resulting  from  tumor  formation  or  the  iicpiimulation  of  fluid. 
It  may  likewise  become  neee88ary  in  rare  cases  of  trans versi^  presentation, 
when  the  thorax  or  alKlomen  of  the  child  lies  over  the  superior  strait  and 
the  neck  is  not  accessible^  In  s^jch  circumstances  itn  opening  is  made  by 
gcissors  through  the  thoracic  or  abdominal  wall,  as  the  case  may  be,  suf- 
frciently  large  to  admit  two  lingers,  with  which  the  viscera  are  then  torn 
loose  from  their  att^ichments  and  slowly  ex  tract  id. 

Deaipttaiion  is  nuieli  more  frcf|uently  employed,  and  is  indicated  luore 
particularly  in  neglected  iramirrse  prcseniatwnK  As  a  rule,  when  st^n 
early,  such  cases  can  be  readily  delivered  by  version  and  extraction ;  hut 
exce|>tionally  the  condition  is  overlooked,  and  assistance  is  not  called  for 
until  one  shoulder  has  become  tirmly  imjiacted  hi  the  jK'lvic  canal,  tlie 
hiwer  nterine  segment  at  the  tajue  time  being  so  stretched  as  to  make  an 

attempt  at  version  practically 
synonymous  witli  nipt  lire  of 
the  uterus.  Tender  such  eir- 
cnmstnnces  the  child  can  be 
delivered  only  by  Cnpsarean 
ction  or  decapitation.  The  former  may  be  in<]ieated  if  the  ftetal  heart 
ads  are  strong,  the  mother  in  good  condition  and  earnestly  desirous  of 
a  living  child;  while  the  latter  is  urgently  indicated  if  the  child  is  dead, 
and  generally  s}>eaking  is  the  operation  in  most  neglected  cas*'s.  It  can 
readily  be  acconiplishetl  by  means  of  Braun's  hhmt  honk  or  of  John  Rams- 
l>otham's  sickle  knrfe,  which  is  extensively  used  in  England. 

Fortunately,  in  neglected  shoulder  presentations,  decapitiition  is  usu- 
ally materially  facilitated  by  the  prolapse  into  the  vagina  of  one  arm.  This 
having  bet^n  seized  and  brought  through  the  vulva,  firm  tnuiion  should 


Pio.  435. — Bhaun'r  Blunt  Hooic, 


\ 


EMBRYOTOMY 


479 


plK»  e\iTtf<l  ii|K:>n  it  m  as  to  put  the  neek  on  the  sirritli  :l^;  u\wh  na  |k>^- 
fiihk*.    *^riic  indrx  tinir(T  of  (^nc  lmTi<l  is  th(  ji  pas.si'd 


\\ 


pas.Si'il  over  lite  neik  aiHl  nstc 

as  a  gxiide  in  applying  Brauifs  honk  as 
I  acctiratt'ly  as   posBilile.      When   m   pot^i- 

tion,  the  tip  of  tlie  insiruiiient  k  covered 
I  by  the  finger  so  as  to  avoid  wounding 

the   irmtt'rnal  mii   partt^.     All   being  \n 

readincsp,  strong  trartifvri   is  now   made 
I  upon    the    handle    of    the    instrument, 

which  at  the  saoje  time  is  ^^iven  a  rotary 

nioveroent,  \\y  whieh  the  eervieal   verle- 

lira*  are  disarti*  nlati'd,  and  nn  rontiiui- 

ation  of  the  motion  the  neek  is  readily 
[^fievered  from  the  body.     If  any  re^ii^t- 

a  nee  is  olTered  by  the  skin,  it  may  bi^ 

cnt    with    seMssors.      After    {leeapitation 

the  iKidy  is  extraeted   by  traction  upon 

the  arm  ;  or,  if  that  be  not  avail at)le,  by 

Tersion.      The   head    can    frequently    be 

expresst  d  from  the  ntenis  by  maureuvres 

Pindlar  to  ihese  enrfdoyed  for  the  delivery 

of  the  placenta,  but  if  these  prove  imsuc- 

eessfid  a  fin^^er  is  introdnerd    into  the 

uterus  and   inserhil   into   the   finmth  of 
f  the  child,  after  %vhic'h,  m  a  nde,  extrac- 
tion is  readily  cfTected  by  traction  n]ion 

the  lower  jaw.     If  thi»  is  not  efTectual 

delivery  can  W  accrmiplished  hy  meaiis 

of  a  cephalotribe  or  after  perforation, 
I        Zweifel  txdieves  that  decapitation  can 

hv  rendered  easier  by  the  nse  of  tfie  irarJielorhekifr,  whieh  consists  essen- 
tially of  a  donl>le  Bra\m's  hook.    So  far  as  my  own  experience  goes,  I  see  no 
I  necessity  for  the  new  iDstrument,  as  I  have  always  lieen  able  to  etfeet  dccapi- 
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Ftij.  436. — DECAPITATION  WITH  BrADN*« 

Blunt  Hook  (Amt'riraii  Teitt-B<M.)k). 


Fig.  437.  Fig.  438. 

Fios.  437»  43S, — SwowtNci  Mni>K  of  ArrroN  fiF  Blunt  IIcx>k  (Amfrican  Teit-Book). 
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tation  by  means  of  Braun's  hook.  Again,  if  tlic  latter  he  not  available,  the 
operation  may  be  performed  by  means  of  a  pair  of  lon^  curved  scissors, 
similar  to  the  embryotomy  scissors  of  Hodge. 

Occasionally,  in  head  presentations,  the  excessive  size  of  the  shoulders 
may  prove  a  serious  obstacle  to  labor.  In  such  cases  deidotomy,  proposed 
by  Von  Herff  and  Strassmann,  renders  excellent  service.  In  this  operation 
a  pair  of  long  curved  scissors  are  introduced  under  the  guidance  of  the 
hand  and  cut  through  the  clavicles  on  either  side,  after  which  the  shoulder 
girdle  collapses  and  delivery  is  readily  effected. 
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OPERATIVE  PROCEDURES  WHICH  DO  NOT  AIM  AT  DELIVERY 

In  ihm  chapter  w\ll  be  connidered  a  number  of  procedures  usually  desig- 
nated as  minor  o|)erations,  which  iimy  liecome  necessary  during  pregnancy, 
labor,  or  the  puerjierium. 

The  SoQche* — Wc  di&tingui&h  between  vaginal  and  nti^riae  doucheg, 
acc*ording  as  a  eunsideriildo  qiuiutity  of  fluid  is  injt'ttcd  into  the  vaginal 
canal  alone  or  directly  into  the  uterine  cavity. 

Vagitml  Douche* — Following  the  introduction  of  antiseptic  metbodB 
into  olw^tetrics^  the  U8e  of  an  antiseptic^  prophi/lartk  vaginal  rfonrke  bwann* 
a  routine  part  of  the  conduct  of  labor,  in  the  belief  that  by  its  means  the 
countless  pathogenic  niicro-organisms  snpposeil  to  exist  in  the  vaginal 
secretion  of  pregnant  women  could  be  destroyed,  or  at  least  rendere<l 
innocuoug,  and  the  risk  of  auto-infeetion  minimized.  Experimental  work, 
how^evcr,  has  shown  clearly  tliat,  with  the  excejition  of  the  goncK-wcus, 
the  vaginal  secretion  during  pregnancy  ranly.  if  ever,  harbors  pyogenic 
bacteria,  and  that  the  prophylactic  vaginal  douche  is  unnecessary.  Fur- 
thermore, elinietil  experience  hag  demonstrated  thai  it  is  not  only  useless 
but  even  directly  harmful,  as  its  rmitine  eni|>loyment  is  followed  by  a 
greater  number  of  fclirile  eases  during  the  puerperium  than  when  it  is 
omitted.  This  question  will  be  dealt  with  more  fully  in  the  chapter  upon 
puerperal  infection. 

Accordingly,  at  the  f)resent  time  the  vaginal  douche  is  cmployLHl  only 
^"CXce|>tionally  during  pregnancy  and  labor;  as,  for  instance,  when  the 
pregnant  woman  presents  a  [irofuse  vaginal  discharge  due  to  gonorrhoeal 
infection.  In  such  cases  four  liters  of  a  hot  1  to  10,000  bichloride  solution 
may  be  injected  int^^  the  vagina  twice  daily  during  the  last  few^  weeks  of 
pn»gnancy,  not  so  much  in  the  hope  of  curing  the  disease  lus  avoiding  in- 
fection of  the  child's  eyes  during  labor.  Tins  is  all  that  can  reasonably  be 
expected,  inasmuch  as  the  gonocooci  have  usually  invaded  the  glands  of  the 
cervical  canal,  wiiere  they  are  protected  from  the  action  of  the  antiseptic 
fluid. 

Many  autlioritii's  rccomrnend  the  employment  of  a  [>rophylactic  vaginal 
douche  if  the  [)atient  has  been  sulijwted  to  repeated  examinations  during 
labor  by  persons  who  habitually  neglect  ordinar>^  aseptic  precautions,  and 
particularly  if  signs  <vf  infection  are  pres^mt.  Owing  to  the  impossibility 
of  thoroughly  disintVi'ting  the  vagina  at  that  time,  the  value  of  such  a 
procedure  is  questionable;  but  a  douche  consisting  of  se\Tral  liters  of  hot 
sterile  salt  solution  can  do  no  harm. 
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Fig.  439* — ^Glass  Douche  Tube* 


After  the  tirst  week  of  the  piuTperitnu,  the  vaginal  dtnielie  is  frequently 
employed  when  the  lochia  [^rerient  an  oflell^live  *Mlor.  It  need  hnrrlly  he 
saiii,  however,  that  it  m  of  hut  little  value  as  a  di&infeetant,  hut  irterely 
removes  meehanieally  the  fiecretion  collected  in  the  vagina,  and  thus  adds 
materialiy  Uy  the  comfort  of  the  patient  St^erile  salt  solntion  or  a  "Zhn-lH'T- 
eent»  sohitmn  of  earholie  acid,  either  alone  or  combined  with  horic  acid 
and  a  little  oil  of  pepjJiTmint,  may  l)e  em|>loyed. 

Occamonally,  when  a  puerperal  infection  has  hecome  lf>calize<l,  and  has 
given  rise  to  induration  at  the  Imso  of  the  hrtjad  ligament  or  in  Douglases 
rnl-(Je*mic,  the  apjdicMt ion  of  heut  Ity  meann  of  ahimdant  douchiii^  of  a  hot 
fluid  Tnark«Mlly  alk'\'hit^s  yidTering,  hasten ji  the  maturation  of  the  abscess^, 
and  |)Tepares  t[»e  way  for  its  finmipt  evacuation. 

Before  giving  a  vaginal  douche,  the  external  genitalia  should  be  cure- 
fully  clcfljis*xl  and  the  |>atient  placed  u|H>n  a  douche  pan  n^  she  lit*  in 
hod,  or  hmught  to  the  *xlge  of  the  hetl  and  placed  in  the  oh^tetriea!  posi- 
tion with  a  ruhhcr  jmd  Ix'neath  her.  A  foiuitain  wyringe^  c*mtaining  four 
quarts  and  provided  witli  an  appropriately  sha|K»d  ghi^B  n*>zzlc,  previously 

sterilized  by  boiling*  is 
emfihiyed,  and  the  fluid 
a  11  owed  to  run  in  under 
moderate  gravity  pres- 
sure. For  the  first  ten 
days  of  the  puerpcrium 
rigid  a  sep  t  i  e  p  r  iK-a  u- 
tions  should  lie  nbscrvcd  in  the  u^^'  tif  the  douche,  and  its  administration 
should  not  be  intrusted  to  the  nurse,  unlesg  one  is  assured  of  her  competency. 

I nfiV'it ferine  Donrhe. — The  intra-uterine  douche  is  not  euiployed  so 
long  as  the  uterine  cavity  is  occupied  by  the  product  of  cofueption.  but 
is  frefjuently  used  immediately  after  labor  and  during  the  poerperium. 

Formerly  it  wai?  custoniary  to  give  an  intm-uterine  douche  after  all 
obstetrical  operations.  Such  a  [>ro<:x^lure.  however,  is  indicated  only  when 
tfie  patient  has  exhibited  signs  of  infection  during  labor;  in  tht*se  cases  an 
intra-uterine  doiiche  of  several  liters  of  Imt  salt  solution  given  after  the 
completion  of  the  third  stage  dot's  no  harm  and  occasionally  is  productive 
of  good. 

The  most  usual  indication  for  its  employment  immediately  after  labor 
18  afforded  by  posUparfum  ha'marrhaijf  due  to  atony  of  the  uterus.  In 
such  cases  the  administration  of  a  douche  of  4  or  5  liters  of  liot  sterile  salt 
solution  will  usually  lend  to  efficient  and  penuanent  contract ioHj  provided 
that  fragments  of  the  phicenta  arc  not  retained  in  ttfero. 

The  intra-uterine  dnuelic  is  also  fref|yently  eni[doycd  during  the  puer- 
perium,  especially  in  the  presence  of  tttferfi'on.  It  has,  however,  been 
greatly  abused ;  for,  while  it  must  he  admitte*!  that  it  is  frequently  a  most 
valuable  therapeutic  agent,  it  is  nevertfieleHs  true  that  it  may  l>e  directly 
harmful.  For  these  reasons  great  can'  should  he  taken  in  the  selection 
of  the  cases  in  which  it  is  emidoyed.  Generally  speaking,  it  is  contra- 
indicated  in  all  cases  of  streptococcic  infection,  inasmuch  aa  the  necessary 
nmuipulations  may  give  rise  to  an  extension  of  the  ]>roce88.     On  the  other 
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hand,  wlien  tht*  syniptonis  are  due  tt>  infetiion  by  ihe  ssso-called  putri'- 
factive  ori>;anisiiis,  associated  with  retention  of  t!ie  lochial  discharge,  tlic 
introduction  into  the  uterus  of  several  liters  nf  hot  salt  solution  is  fre- 
quently followed  by  an  initnetliatje  fall  of  t4L^mperature>  and  a  |KTnianent 
iniproveinent  in  the  condition  of  the  |_>atieut.  rsnally  a  Bingle  dtmche 
hrin^s  ahoiit  the  desired  result,  though  ot^ea^sionally  it^  repetition  may  he 
necesBary. 

Bterilc  salt  solution  shoiiM  be  employed  for  intra-uterine  dout^hing,  in- 
stead of  the  antiseptic  Holutions  which  were  furnierly  recoininended ;  since 
the  lattiTy  no  rnatt^T  how  stronj^;  tlu»y  may  \>e  made,  can  att  nnly  in  a 
purely  mef*hanical  way,  and  cannot  destroy  the  tjfljcteria  which  havi^  alrt^ady 
invaded  tlie  ondonietriuin.  On  the  other  hand,  their  use  occassional ly 
causes  the  death  of  tlie  patient,  particularly  when  bichloride  of  meruury  in 
employe^L  On  lookioi;  over  the  HtJ^^'rature  upon  the  sulijix't  ifuuoe  y^Mirt:  ago, 
I  collected  over  4fJ  L-ases  in  which  dcjith  fn>m  mercurial  poisoning  fol- 
lowed the  use  of  such  solutions  for  intra-uterine  injection. 

Inasnuich  as  the  admioi^traiifm  of  an  intra-ut^*rine  dmiche  must  always 
he  regarded  as  a  serioim  mattrr,  it  should  Ih'  given  by  tliL^  [ibysician  him- 
self and  not  dt^egat^er]  to  the  nurse,  no  matter  how  competent  she  may 
he;  since  the  most  rigid  aseptic  precautions  are  ni^ci^ssary,  jind  failure  in 
this  regard  may  ret^ult  in  infection  of  the  j>atient.  As  a  preliminar>',  the 
vagina  diould  be  douchc^l  out.  Two  fiugers  having  then  been  employed 
to  locate  the  extenial  os,  the  douche-tid>e  is  pa^<scd  through  it  until  it 
impinges  upon  the  fundus  of  the  uterus.  Four  or  five  liters  of  tluid  are 
then  slowly  inj^ted,  care  being  taken  to  insure  a  free  rt^^urn  tlow. 

During  the  |iuer|H*rium  the  eerviral  canal  rapidly  diminishes  in  calibiT, 
and,  owing  t4>  the  marked  ant4r*flexion  of  the  uti^rus  wbich  fiTTjuently  wcurs 
in  tliig  ]ieriml,  may  become  so  lx*nt  as  to  offer  a  considerable  obstacle  to 
the  introduction  of  the  nozzle.  To  over(!ome  this  difficulty,  traction  shoidfl 
be  made  upon  the  anterior  liji  of  the  cervix  by  nu-ans  of  a  pair  of  bullet 
forceps,  when  the  cervical  canal  becomes  straightened  out.  Occasionally, 
the  contraction  ring  offers  an  obstacle,  and  the  nozzle  is  arrested  in  the 
collapsed  lower  uterine  seganent.  By  making  traction  upon  the  cervix, 
and  cautiously  moving  the  extreniity  of  tlie  douche-tube,  it  can  usually 
he  passed  into  the  uterine  cavity  without  further  dithculty. 

Curettage. — By  this  term  is  undenrtood  the  removal  of  the  lining  mem- 
brane of  the  uterus  by  means  of  a  curette.  The  operation  may  be  indi- 
cated in  tliree  conditions:  incomplete  abortion,  imperfect  involution  of  the 
puerperal  utei'us,  and  certain  eases  of  infection. 

When  ]x>rtions  of  the  pbiecnta  and  membranes  are  retained  \dthin  tbe 
uterus  after  an  incomp!ete  abortion,  many  authorities  recommend  their 
removal  by  means  of  a  dull  curette.  As  a  preliminary,  the  cervix,  if  not 
auftlcicntly  (jervious,  must  be  dilated  by  a  suitalde  instrument,  preferably 
that  of  Goodell  or  Hegar  (see  Fig.  'M]7),  Tlie  blunt  curette  is  then 
introduced  into  the  uterus  and  gently  scrapes  off  the  retained  structures. 
The  employment  of  an  instrument,  however,  is  rarely  advisjible,  as  it  is 
far  better  to  pwl  off  the  adherent  placenta  and  membranes  with  one  or 
two  fingers,  whose  nmvements  are  controlle<l  Uy  tbe  t>thcr  hand^  through 
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tho  abdoniiiMl  walls.    After  thev  are  ome  Iikisi'tichI,  the  retained  structuree ' 
can  be  readily  removed  by  means  of  the  fingers  or  an  omm  or  plaeeutal 
force]  >s.     Tbe  former  proeedure  neceg^i tote's  the  introdiietion  of  the  entire 
hand  into  the  vagina,  and  can  only  be  aecomidishcd  under  anaesthesia. 


Fio.  440, — CuKBTpe, 


After  Hie  iitenm  has  hivn  emptied  in  sneh  cases,  ttie  fingers  are  a^in 
inlroiliiced  and  earefully  palpate  its  cavity,  in  order  to  make  ^nre  that  the 
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been  entirely  removed  and  thereby  to  avert 
danger  of  subgetjnent  hjeniurrhage.  If  the  curette  is  iised»  considerable 
portions  of  placenta  may  be  left  behind,  which  may  later  give  rise  to  bleed- 
ing and  necessitate  another  operation,  (*n  several  oeeasionB  I  have  seen 
caees  in  consultation  in  whieb  luemorrhage  had  ]>erpisted  after  etiretta^?, 
and  on  examination  found  that  considerable  portions  of  the  placenta*  or 
even  the  entire  ovum,  liad  lichen  left  in  the  nteruB,  the  physician  having 
nmioved  only  a  part-  of  the  deeidua  at  tire  previous  operation.  Moreciver, 
curettage  always  carries  with  it  the  possibility  of  [K^rfomting  tlie  uterus, 
the  walls  in  many  cases  being  so  soft  and  friable  that  the  accident  may 
occur  despite  the  exercise  of  the  utmost  caution.  Fortunately,  the  injury 
is  generally  attended  by  but  little  danger,  although,  if  the  uterine  contents 
be  infect€*d,  it  may  give  rise  to  fatal  peritonitis^ ;  again,  in  rare  cases,  a 
loop  of  gut  may  prolapse  through  the  rent  in  tlie  uterus  and  nt^ossitate 
a  major  operation 

Probably  the  mtist  justifiable  indication  for  curettage  in  obstetrical  prac. 
iie^  is  the  loss  nf  blood  during  the  latter  part  of  the  puerperium,  result- 
ing from  inipffffci  inrohitiort  of  (Me  uterus,  which  is  frequently  assoeiatedi 
with  the  retention  of  portions  of  the  placenta  or  membranes-  In  such 
eirenmetanees  the  ofjeration  gives  excellent  results,  provided  it  be  carried 
out  in  an  ase|)tic  manner. 

Formerly  most  authorities  recommended  curettage  in  pn(*rperal  tnfec^ 
Hon,  in  tlie  belief  tliat  by  its  means  the  ff>cug  of  infec*tion  could  be  removed. 
The  operation  is  undoubiedly  henetieial  in  a  certain  number  of  cases, 
but  should  be  instituted  only  in  the  presence  of  definite  indications,  as 
its  routine  employnu'nt  is  frer|U('ntly  more  dangerous  tlian  the  original 
infection,  and  has  led  to  the  death  of  many  hundreds  of  w^omen.  Generally 
8[ieaking,  it  ia  contra-indicated  when  the  infection  is  due  to  the  strepto- 
coccue,  as  under  such  circmustancf*s  t!ie  lesions  attending  its  use  simply 
offer  new  areas  for  infection.  On  the  other  hand,  it  is  oftcni  followed  by 
excellent  retjult^?  when  the  so-called  piitreffietive  organisms  are  producing 
the  mischief,  and  [larticularly  when  the  uterine  cavity  cont^uns  necrotic 
tissue  or  larger  or  smaller  portions  of  degenerated  placenta.  Neverthe- 
less, even  in  this  class  of  cases  it  is  generally  better  t-o  employ  the  fingers 
in  emj)tying  the  utenis. 

The  Tampon  or  Pack. — -The  vaginal  tampon   is  occasionally  indicfitetl 
in  the  following  conditions:  inevitaltle  abortion,  certain  caset;  of  placenta 
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pnpvia,  and  t/>  dilate  tht^  ecrvix  in  the  enrly  iiiontbs  of  pregnancy,  Profust' 
hffinorrliage  ooeurring  in  the  early  months  of  pix^gnancy  usiiully  indicaU^ 
that  ahortwn  is  iDcvitable.  In  such  easi^,  if  the  cervical  caoal  h  not 
sufficiently  dilated  to  admit  the  finger,  and  instrumental  dilatation  does 
not  ^om  indicated,  it  is  soiiKtiines  advisahle  to  |>ack  it  and  the  vagina 
tightly  with  sterile  gauze.  When  tlie  packing  is  removed  twelve  or 
twenty-fonr  hours  !ater,  the  prixhut  of  conception  is  fn^qnently  foiunl 
lying  frc^  in  the  vaginal  vault,  and  when  this  rlm^s  not  occur  the  cervical 
canal  will  UBnally  be  siifliciently  dilated  to  i>erniit  the  introduction  of 
the  finger,  by  means  of 
which  the  uterug  can  be 
emptied. 

In  placenia  prmna, 
when  the  haemorrhage  ii^ 
alarming  and  the  cervical 
canal  is  not  &\it!iciently  di- 
lated to  admit  a  finger, 
certain  aiithoritiei*  recoin- 
mend  the  apph*catioii  of  a 
tight  tarnpon  to  the  cer- 
vical canal  and  vagina. 
This  effectually  controls 
hseniorrbage,  and  on  its 
removal  a  few  hours  later 
the  cervix  will  Uiiually  Iw 
sufficiently  dilated  fo  atl- 
niit  two  fingers,  after 
whicli  eomhined  version  by 
the  Braxton  11  irks  inethcid 
can  lie  perfornu'd,  or  a 
Champetier  de  Kibes'i^  bal- 
loon  introduced. 

In  the  early  months  of 
pregnancy  a  tightly  ap- 
plied pack  offers  an  un- 
certain means  of  dilating 
the  cervij  in  any  condi- 
tion which  demands  the 
evacuation  of  the  uterim' 
contents,  when  rapid  in- 
strumental dilatation  ap- 
pears undestrabie.  This  is 
particularly  true  in  hyda- 
tidiform  mok-  and  in  certain  eaneg  of  so-called  missed  abortion. 

The  best  material  for  a  vaginal  taniixjn  is  gaiixe,  which  is  most  con- 
veniently handled  in  the  gba]»e  of  roller-gauze  bandages,  3  or  4  inches  wide, 
which  have  previously  been  can^fully  sterilized.  For  the  introduction  of 
the  pack,  the  patient  should  be  brought  to  Ihe  edge  of  the  IkhJ  and  pre- 
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pared  as  for  an  oj>oriition.  A  bivalve,  or  preferably  a  81111  on,  HipeeulunT 
is  then  introduced  into  the  vagina  and  tJie  cervix  seized  witli  a  bullet 
foToepf^.  Then  with  a  long  dresi^ing  forceps  the  bandage  is  carricfl  up 
and  tightly  packed  into  the  ctTvical  canal,  and  afterward  into  the  fornix, 
sio  that  eventually  the  entire  vagina  h  eonifiletely  filled  with  it. 

Inira-uierine  Pack. — Diihrssen,  in  1HS7,  advocated  packing  the  n terns 
witli  iodoform  gauze  as  a  means  of  controlling  hEcniorrhage.  Whenever 
there  is  persistent  loss  of  blood  foliowing  the  third  stage  of  labor,  which 
does  not  yield  to  tlie  ordinary-  methods  of  treatment,  t!iis  [iroeedure  offers 
a  most  eftieient  method  uf  eontrolHng  it,  us  tlie  patk  not  only  everti?  Jin's' 
surt*  upon  the  bleeding  vesse»ls,  hut  meebanically  stiniulates  the  ut^^rus  Uy 
renewed  contraction.  Plain  sterilized  gau?ie  may  bo  siibgtitute<l  for  Uiat 
imjiregnated  with  iodoform  or  other  antiseptics. 

Bi'f(>re  resorting  to  this  procedure,  however,  it  is  essential  that  the 
band  l>e  introduced  into  the  iiterns  in  order  to  ascertain  that  the  ha»inor- 
rhage  is  not  due  to  retcTjtion  of  fKirtions  of  t!ic  placenta.  If  the  uterus  is 
empty,  after  the  nsual  pre  pa  rati  on  t*  for  an  ojMTation  havr^  bwn  carried  out^ 
one  blade  of  a  Simon  specuhim  is  introduLiH!  and  the  posterior  vaginal 
wall  retracted;  the  anterior  lip  of  the  cervix  is  then  seized  with  a  bullet 
forceps  and  drawn  down  as  near  as  possible  to  the  vulva,  after  which  ster- 
ilized bandages  are  rapidly  packed  into  the  uterine  cavity  by  means  of  a 
long  dressing  forceps,  the  upper  part,  of  tbt*  vagina  being  also  tamponed 
(Fig.  441).  The  j>ack  should  be  allowed  to  remain  in  place  for  twenty- 
four  hours,  after  whieli  it  can  he  n/moved  by  traction  nj^on  its  free  end. 

Hannal  Eemoval  of  the  Placenta. — When  considering  the  treatment  of 
the  third  stage  of  labor,  it  was  pointed  out  that  previous  to  the  intro- 
duction of  Crede's  method  of  expressing  tlte  placenta  its  manual  removal 
was  frequently  resorted  to.  With  increasing  knowledge  as  to  the  projK'r 
conduct  at  this  time,  however,  the  operation  became  less  and  less  frequently 
demanded,  go  that  at  present  compet^'ut  obstetricians  consider  that  it  is 
indicated  only  about  once  in  several  hundred  eases,  and  then  only  when 
abnormal  adhesions  exist  between  tlie  placenta  and  the  uttTine  wall,  or 
when  one  has  to  do  with  a  placenta  mendjrauacea  or  suceenturiata. 

Manual  removal  is  indicated  whenever  there  is  alanning  ha3morrhage 
and  the  jthicenta  cannot  be  expressed  by  Crede's  method,  though  such  a 
condition  is  but  rarely  oliserved.  On  the  other  hand,  if  there  is  no  hiemor- 
rhnge,  the  operation  should  not  he  resort e<l  to  merely  t<)  hasten  the  eoin- 
pletion  of  the  third  stage  of  labor.  Generally  speaking,  in  such  cases, 
repented  attempts  at  expression  b}^  C rede's  manreuvre  sliould  be  persisttnl 
in  for  at  least  an  hour.  undtT  aniesthesia,  if  Ui^ci'ssary,  and  manual  remo%^al 
resorted  to  only  aft^er  prohmged  effort  has  shown  that  more  conservative 
methods  are  ineffectual.  The  prott^dnre  is  attended  by  grave  danger,  and 
offers  a  greater  opportunity  for  infection  than  any  othcT  ohstetrieal  manipu- 
lation. In  the  ordinarv  ojK'rations,  such  as  forceps  and  version,  the  liand, 
when  intr<xluct^  into  the  uterus,  is  within  the  amniotic  cavity,  and  con- 
Be<|uently  micro-organisms  which  may  have  bet^n  introduced  along  with  it 
are  east  off  when  the  after-birth  is  ex|)elle<i ;  whereas,  in  manual  removal 
of  the  placenta  the  band  is  inserted  between  the  frotal  membranc*s  and  the 
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uterine  wall,  and.  in  jK»(ia rating'  ilif^  plaec^nUi  from  iis*  ntliit'Iiment^,  comeB 
in  direct  eontaot  with  the  tlimnilit^eil  siniiH'S.  Tho  hitter  may  be  re- 
trarded  as  JOmxl  senirn  eiiltiin*  tiiln*?  awaiting  infirulation,  so  that  if 
pyo^rfinie  haetcTia  an*  irjInidiicrcL  ahnnilant  farilitir^p  for  their  further 
^owth  are  nffen^d. 

WIiph  the  operation  heconie*i  necessgary,  the  f^trictest  attention  shonkl 
be  given  to  ei'iery  aseptic  detail.     The  external  genitalia  shmild  he  most. 


Fig,  442,^Makual  Removal  or  Placknta, 

rigorously  eloanserl,  tlie  hands  and  ioreanriF  of  the  operator  cnrefully  re- 
disiufeeted,  and  onco.'ied  in  fn*^h  nihber  gloves?.  After  graspint?  Dm  ntents 
through  the  abdominal  wall  ^A-itb  one  hand,  the  other,  lubricated  \dth 
sterile  vaseline,  is  introdiic^d  into  the  vagina  and  passed  into  the  utenipf.  fol- 
Inwinj^  the  nnibilical  eord.  As  soon  as  the  phicenta  is  readied,  its  margin 
>hcndd  he  sioirgbt  for,  and  the  inner  i^urfaee  of  tlie  liand  in.^iinuated  b^'- 
twt^en  it  and  the  uterine  wall.  Then,  with  tlie  back  of  the  hand  in  contact 
with  the  latter,  tbe  ]daeenta  shoidd  be  peeled  off  from  its  attachment  by 
a  motion  similar  to  that  employed  in  eiitting  the  leaves  of  a  hofAi.  After 
its  tTimplete  separation,  the  j>Iaeenta  shnuld  l>e  grasjied  in  the  entire  hand, 
but  not  extracted  immediately,  the  opt^rator  waiting  until  the  n terns  eon- 
tract.^  do^Ti  firndy  over  the  hand,  which  shoidd  thc^n  L^radually  be  with- 
drawn. 

Once  again,  the  importance  of  a  most  rigid  aseptic  technique  in  carrying 
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out  this  procedure  must  be  emphasized.  Naturally,  when  the  ol)stetriciau 
finds  himself  face  to  face  with  an  alarming  post-partum  haemorrhage,  his 
only  thought  is  likely  to  be  as  to  the  most  rapid  method  of  cliecking  it, 
without  regard  to  details.  But  even  in  such  cases,  the  hand  should  be 
carefully  redisinfected,  or  at  least  encased  in  a  freshly  boiled  rubber  glove, 
for,  if  it  be  introduced  into  the  uterus  without  proper  precautions,  the 
patient,  althougli  saved  from  death  from  haemorrhage,  may  succumb  to  a 
virulent  infection  a  few  days  later. 


SECTION  VI 
PATHOWar    OF   PREGNANCY 

(  HAPTER    XXV 

ACCIDENTAl^    COMPLICATIONS    OF    PREGNANCY    DUE    TO    DISEASE 

Prc'gnniuy  may  l)e  ass^^ocijiUtl  with  certain  diReanf*  whicli  re^^iilt  from 
the  condition  itself,  or  by  ot filers  wiiich  are  to  lie  reganlerl  aa  accidental 
coinpiicationB.  The  latter  may  have  existed  before  the  inception  of  preg- 
nancy, or  may  have  been  acquired  dnring  its  course. 

As  a  rule,  all  diseases  which  subject  the  organism  to  a  considersljle 
strain  are  much  more  serious  wlien  occurring  in  the  pregnant  woman. 
Thus,  a  lung  which  is  partially  destroyed  or  thrown  out  of  function  may 
suffice  for  the  respiration  of  an  ordinar}^  individual,  but  be  unable  to 
respond  to  the  added  denmnds  of  pregnancy,  particularly  in  the  later 
months,  when  tlie  enlarged  uterus  rcstrictti  the  mobility  of  the  diaphragm. 
Similarly,  many  a  woman  is  unaware  of  the  existence  of  a  cardiac  legion, 
or  at  least  leads  a  very  comfortable  existence,  until  the  increased  demands 
upon  the  activity  of  the  heart  incident  to  pregnancy  bring  about  broken 
comf>ensation  with,  its  attendant  sympt/^mis. 

In  general,  it  may  l^e  said  that  pregnancy  exerts  a  deleterious  influence 
upon  all  chronic  organic  maladies,  while  its  effect  is  usually  less  marked 
in  acute  infectious  processes.  The  latter,  howTver,  frequently  lead  to  pre- 
mature delivery,  and  the  additional  phy^iical  strain  attending  the  latter 
may  render  tfie  course  of  tlie  disi^jij^e  unu^h  hss  fnTon»hh\ 

Pregnancy  Complicated  by  Acute  InfectioEs  Diseases* — Smail-pox\ — 
Small-pox  complicating  pregnancy  carries  with  it  a  more  serious  prognosis 
thtm  at  other  times.  Thus  Vinay  rcport<*fl  a  mortality  of  :I6  per  cent  in 
*235  eases,  as  compared  with  *^5  jjer  cent,  in  the  non-pregnant  condition. 
The  hiemorrhagic  form  of  the  discBse  is  particularly  fatal  in  pregnant 
women,  Mayer  having  recorded  the  loss  of  13  consetnitive  cases. 

Moroover,  sniall-pox  exerts  a  deleterious  influence  upon  the  product  of 
ennception,  although  the  inct<lence  of  aboHion  or  premature  labor  varies 
with  the  severity  of  the  disease,  (Jueirel  stating  that  it  is  almost  uni- 
versal in  the  ha^morrhagic,  and  couiparatively  infrequent  in  the  diseret^e, 
variety.  This  may  be  due  to  ha*inorrh^igie  changes  in  the  decidua.  or 
to  the  direcH:  transnuat^ion  of  the  rlisease  to  the  fiptus,  with  its  siihsequent 
di*at)i  and  expulsion.  1*he  occurr*'nce  of  intra-uferine  small-jjox  is  well 
aulhenticated,  as  children  are  fK-casionally  bom  in  the  eruptive  stage  of  the 
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(lii^tasie  or  With  djstiiiet  poek-inarks.  Mauriccaii  is  said  to  have  l>een  in- 
fected in  this  manner,  and  the  condition  was  well  known  to  John  Hunt^-T 
and  Srnellie.  It  is  stat4?d  tliat  ihh  is  ocfatsionally  obst*rvKl  ovi^n  when 
tilt'  motliLT  |>rL\«fnts  no  ^ign  of  the  diseasi*.  Mon^ovor,  in  (louhli>t>viim 
twin  ])regnancv  it  ^miu'tinie^  hap]>en8  that  om^  child  is  definitely  iK)ck- 
niarkwK  while  the  other  sliows  no  sign^  of  the  disease, 

Bolhn^^er  tin?t  t^uggegted  tlie  pOBsibilitv  of  the  transmission  from  mother 
to  faitus  of  the  ]>roteetive  influence  of  vaecinia,  and  statx'd  that  when  the 
mothers  are  i^ueee6.sfnlly  vaeciuated  (hiring  prtgiianey  a  certain  niimlHT  of 
the  children  fail  to  take  when  vaccinated  BOon  after  hirth,  Behni  noteii 
this  inBUsceptilulity  once  in  29  cases,  and  believed  that  it  was  due  to  the 
trani?ttiission  of  an  innnunizing  subi^tance  tlirougli  the  |>hicenta,  KoHwh 
held  similar  views.  On  the  other  hand,  mot^t  aiitlioritics  are  sceptical  a& 
to  the  po^ibility  of  i?uch  an  wcnrrcnee,  and  consider  that  unsuccessful 
vaccination  in  young  cliildren  indicates  thai  they  are  refractory  to  its  in- 
fluence^ or  that  the  virus  was  of  |KK>r  quaHty.  In  4(i  cases  reported  by 
WollT.  Palm,  and  (iast  there  was  not  a  single  instance  of  successful  intra- 
uterine transmission. 

Scarlet  Fever. — It  is  generally  believed  that  the  pregnant  woman  pos- 
I Besses  a  certain  immunity  to  scarlet  fever.  Braxton  Tlieks  and  others 
considererl  that  this  was  demonstrated  by  tlie  fact  that  the  disease  occurs 
much  less  fre(]iiently  during  pregnancy  than  in  the  ]>uerperium,  Ols- 
hausen^  who  also  held  this  view,  was  able  to  collect  from  the  literature  only 
7  cases  of  scarlet  fever  occurring  in  the  former,  as  compart^l  with  134 
in  the  latter.  ]*eriod.  It  is  quite  possible,  ftowever,  that  many  of  the  puer- 
peral case«  were  not  examples  of  true  seark-t  fever,  confusion  having  arisen 
on  account  of  tJie  rash  which  sometimes  occurs  in  puerperal  infection.  The 
correctness  of  this  latter  supposition  is  sup|X>rted  by  the  fact  that  many 
authors  believe  in  the  intercoruTnunieability  of  the  two  diseases,  a  point 
that  eanuot  be  demonstrated  until  the  watertes  morbi  of  searlet  fever  has 
becm  discovered. 

When  uccurring  in  the  early  moutlis  of  pregnancy,  the  rlisi^ase  frecjuent- 
ly  causers  abortion.  This  accident  is  usually  attributed  to  the  high  tempera- 
ture of  the  mother,  though  in  very  rare  instances  it  may  he  rlue  to  the 
direct  transmission  of  the  disease  to  the  foetus,  Ballantyne  liaving  re- 
corded a  case  in  which  the  child  presented  a  characteristic  rash  at  birth. 
This  view,  however,  ha^  never  met  with  any  general  acceptation. 

MeaMcs. — Measles  is  not  a  fre<|uent  com|)lication  of  |»regnancy,  but 
when  it  tXTurs  is  very  prone  to  cause  premature  delivery,  which  was 
observed  by  Klotz  in  !■»  out  of  11  cases.  According  to  Fellner,  (he  prog- 
nosis is  much  more  serious  during  the  puerperium  than  during  pregnancy. 
It  is  slated  (hat  intra-titerine  transmission  of  the  disease  1o  the  ffctus  i^ 
now  and  agsiin  noted,  Lomer,  Fiori.  and  otiiers  having  reported  cases  in 
w^hich  the  child  presented  a  characteristic  eruption  at  birtlu 

Chalera. — ^Pregnant  wouien  d(>  not  apj>ear  to  he  attacked  by  cholera 
more  frequently  than  others,  ultfitHigh  they  snccumli  UHJn*  readily  to  the 
disHiS4v  Scfiiilz  states  that  the  uiortality  among  them  in  the  Hamburg 
epidende  of  1892  was  57  per  c*ent. 
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The  tlist»a8u  exerts  a  very  deleterious  L^ffect  iii»on  pregjiancy,  54  per 
cent,  of  the  eases,  aeixmliiig  to  Selmtz,  endiiifi:  in  abortion  or  preinatiire 
lalK»r.  This  may  he  tliu*  to  various  causes.  Onc^tliird  of  the  women  suf- 
fering from  cholera  have  moiv  or  less  profuse  uterine  hiit^morrhage,  which, 
when  occurring  during  pregnancy,  gives  rise  to  serious  changes  in  the 
rh^cichia,  SJavjansky  having  d{»sc*ril>ed  a  peculiar  form  of  ha?morrhagic 
cndometrilis.  MorcovtT,  in  nearly  every  instance,  the  ilisease  causes  uterine 
contractions,  sujipoi^ed  to  result  from  the  circulation  of  toxins  in  the  hluod. 

Afoftt  authorities  do  not  believe  in  the  direct  transmis^^ion  of  cholera 
hacilli  U}  the  cliild,  Tizzoni  and  Cantani  being  the  only  investigators  who 
have  demonstrated  it  for  Innmin  beings;  bid  Vitanza's  experinienl!?  ren- 
der it  [irokibic  that  such  an  (K-currenee  is  (piite  frefpient  in  animals. 

Tijphoid  Fever. — Tvfihoid  fever  ig  a  serious,  and  often  a  dangerous* 
complication  of  pregnancy.  Moreover,  it  increases  largely  the  freta!  mor- 
tality, aljortion  or  premature  lal»or  occurring  in  from  4tJ  to  &)  per  cent, 
of  the  cases.  Formerly  it  was  bch^  that  the  death  of  the  fo'tus  and  its 
subseijuent  expulsion  wen*  due  to  the  high  temperature  characterizing  the 
disease;  bnt  it  is  now  believed  that  it  is  nsnally  due  to  the  direct  trans- 
mission through  the  placenta  of  toxins  or  of  the  hacilli  thenxBelves,  Since 
F.  \V,  Lynclu  in  my  clinic,  deruonst rated  the  Itacilli  in  the  organs  of  a 
fo'tus  aborted  by  a  w^onian  suffering  from  tyfilioid  fever,  we  have  repeateclly 
made  sinnlar  observations,  so  that  it  is  ])ermissible  to  conclude  that  the 
fcetus  succumbs  to  a  typhoid  scpticaimia.  The  literature  upon  the  subject 
was  collected  by  Knap|>  in  VM)iK 

Pneamunw. — The  nuitcrnal  mortality  is  materially  augmented  when 
pneninonia  occurs  during  pivgiuinty.  since  the  disetij^f*  fre^inently  leads  to 
premature,  labor  or  abortion.  This  result  is  usually  due  to  imjierfcct 
oxygenation  of  the  ftetal  blood,  though  in  a  small  nund)cr  of  cases  it  is 
attributable  to  the  direct  transmission  (jf  bacteria  to  the  f(Ktus»  in  whose 
organs  |>neumococci  have  l>een  demonstrated  hy  Levy,  Netter,  Carbonelli, 
Lubarsch,  and  others. 

Premature  lalwr  is  a  very  nntoivard  complication  in  such  cases,  m  the 
exertion  incident  to  it  snbjects  tlie  already  weakened  maternal  organism 
to  so  grciit  an  additional  strain   that  death   frequently  results. 

Influenza. — According  to  many  authorities,  intluenza  cjceris  a  very  |>er- 
nicioiiB  influence  u|xm  pregnancy.  Felkin  and  Miiller  having  obser\'ed  pre- 
mature labor  in  0  out  of  7,  and  in  15  out  of  "11  cases,  respectively.  In 
most  of  these  cases  the  interru|>tion  of  pregnancy  was  prec<^led  by  profuse 
metron'hagia,  which  was  8up[)0sed  to  be  directly  conn(H:!ted  with  the  dis- 
ease. On  the  other  hand.  Bar  and  Bonllc,  and  Ahlfeld  state  that  the  dis- 
ease IS  almost  without  int^mnce  upon  gestation,  the  first -named  observers 
having  noted  pre^natnre  deliveiT  only  twice  in  41  cases.  It  woidd  appear, 
therefore,  that  the  elfects  of  influenza  must  vary  with  the  severity  of 
the  epidemic,  and  more  pai-ticuhirly  with  the  frefjuency  of  pneumonic  com- 
plications. 

ErtjRiprhh^  find  iS'e/^KWf,— Krysifjclas  is  a  very  serious  disease^  at  any  time, 
but  is  particularly  dangerous  \\\w\\  m'curring  in  pregnant  womeji.  in  whom 
the  possibility  of  a  sti-eptococcic  pucq>eral  infection  is  nmrkLKlly  incrciised. 
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Thiit  tliis  ihx's  not  always  uanr  h  shuwii  by  Hit*  fa^t  that  I  have  delivered 
several  pre^iant  women  .suffering  from  severe  faeial  er^^eipeJas  without 
infeetion.  Orcasionally,  as  noteii  liy  Lek^ilefT.  the  stn/ptococei  which  have, 
given  rise  to  the  erysipelas  may  be  transmitted  from  mother  to  ehild,' 
though  this  is  uniisuaL  A  general  septieieniia  sometimes  follows  a  strepto- 
eoceic  angina,  antl  in  i^iieh  easei>  streptoeoeei  eau  be  found  in  the  uterine 
lochia,  as  well  a&  in  the  foetal  blood. 

Furthermore,  as  a  rule,  any  t^eptie  eondition   offers  a  worR*  i>roguogifl 
in  pregnancy  than  at  other  times.     Kriinig  has  reported  soveral  instaneeft^ 
of  transniisgion  of  the  offending  bacteria  to  the  child,  having  demonstrated 
the  trai]8mission  of  colon  bacilli  from  a  fiarametritic  abscess.     He  made 
Bimilar  observations  in  an  infectious  itroeess  ilue  to  an  anaerobic  bacillus,^ 
as  well  as  in  several  cases  of  streptcKMiecic  infection* 

Gonorrha'a.' — The  oecurrenee  of  gonorrbtea  in  the  jiregnant  woman 
should  never  be  lightly  regarded.  In  not  a  few  instances  the  organisms 
invade  the  decidna  and  give  rise  to  inflanniiatory  conditions  which  lead  to 
abortion.  (;onoc<x'ci  have  Item  domonstrated  in  decidual  endometritis  by 
Neumann*   Maslovsky,  myself,  and   others. 

More  inijiortant,  however,  are  the  eonsequcnc^^s  of  gonorrhteal  infec- 
tion at  the  time  of  lalK>r  and  during  the  puerperiuni,  leaving  out  of  con- 
sideration, for  the  present,  the  fretjuency  of  ophthalmia  neonatorum,  to 
which  reference  has  already  been  made.  After  labor  the  gonocoeci,  which 
have  remained  limited  to  the  cervical  canal  during  pregnancy,  may  gain 
access  to  the  uterine  cavity  and  give  rise  to  febrile  phenomena.  The  con- 
dition, although  rarely  fatal,  is  always  serious,  since  it  frequently  leads 
to  involvement  of  the  uterine  ajipendages,  which  may  render  the  patient 
permanently  sterile,  or  even  necessitate  operative  measures  at  a  later  date. 
In  rare  instances  the  gonococcus  may  [►roduee  a  general  infection,  Dalrney 
and  Harris,  and  J,  T.  Suiitli  having  rejKirted  cases  of  gonorrluoal  endo- 
carditis oliserved  in   women  delivered  at  the  Jobns  Hopkins  Hospital. 

Tetanus, — Always  a  very  dangerous  disease,  tetanus  is  fortunately  a 
rare  complication  of  pregnaney,  nor  does  it  apjiear  to  he  more  fatal  than 
in  non-pref:nant  women,  Archambaud  has  reported  a  ease  which  ter- 
minate d   fa v a r a  1  i\\\ 

Anthrax, — Anthrax,  or  inaliguaut  pustule,  is  rarely  observed  in  hu- 
man beings  under  any  circumstances,  but  is  almost  always  fatal,  Rostow- 
zen  met  ivith  three  deatlis  in  pregnant  women,  and  was  able  in  each  ease 
to  demonstrate  anthrax  bacilli  in  the  tissues  of  the  child,  A  similar 
observation  was  made  by  Paltauf.  Ahlfeld  and  Marchaird  have  reported  a 
case  in  which  a  child,  born  of  a  mother  sulfering  fmm  anthrax,  died  a 
few  days  after  birth  from  the  same  disease.  It  remained  doubtful,  how- 
ever, whether  the  ease  was  one  of  intra-uterine  transmission  or  of  po^t- 
natal  infection,  hi  certain,  animals,  on  the  other  hand,  the  placental 
transmission  of  anthrax  can  frequently  be  demonstrated  expenmentally. 
The  first  observations  of  this  character  were  made  by  Strauss  and  Oham- 
berlent  in  1HH2. 

Pregnancy  Complicated  by  Chronic  Infectioua  Diseases.^7'?/6/'n:w/o*w»j 
—  Fi^niM  jlv  it  \\;is  tulifved  that  pregnancy  exerted  a  beneficial  effect  npoaf 
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tulxTciilosis,  tht*  ryotber  improving  iiiarki'dly  as  lon>j:  a*^  sh»_^  farnrd  the 
diild»  though  shi^  frequently  succumbed  ni[)itlly  niter  its  birth.  At  present, 
however,  it  is  geueraliy  coneerkd  tluit  its  r'lfed  is  almost  always  harmfuL 
Moreover,  the  strain  incidt^Dtiil  to  labor  aud  tlie  extra  drain  iifK>n  the 
system*  if  the  mother  nurses  the  child,  pull  such  {mtients  down  still  fur- 
ther, so  that  the  final  result  is  nsually  hastened. 

On  the  other  haiul.  the  diseasi*  di>es  not  appear  to  predispose  to  pre- 
mature interriJ})tion  of  prejniauey,  and  it  is  not  unusfiiial  for  tui>erculou^  pa- 
tients to  give  birth  to  lai>a'  and  i^jjlendidly  developed  children  at  full  tcnn. 

Occasionally  tuberculosis  may  be  transmitted  from  mother  to  child. 
Hauser  (18H8)  eoUected  from  the  literature  IS  cases  in  which  the  trans- 
mission of  tubercle  bacilli  was  tlefinitidy  demonstrated ;,  while  Sitzenfrey 
in  1909  showed  that  it  occurred  cjuite  frequently,  being  able  to  demon- 
strate the  bacilli  in  the  bhx>d  rd  two  out  of  a  series  of  26  children  bom 
of  tuhercuUms  mothers.  In  congenital  tuliercnlogis  the  infection  usually 
occurs  through  the  placenta  by  nu-ans  of  the  blood  current,  as  is  provt^n 
by  the  fact  that  tlie  most  advanced  lesions  are  usually  situated  in  the 
liver. 

Folkming  the  description  hy  Lehmann  of  the  first  cases  of  placental 
tuberculosis,  the  subject  has  bi^n  carefully  studied  by  many  investigators. 
Schmorl  and  ( lei  pel,  and  Novak  and  Kanzel,  collected  19  and  39  such 
cases  in  1904  and  1910,  respectively.  As  the  fonner  investigators  were 
able  to  demonstrate  lesions  in  the  placenta  in  9  out  of  ';!0  pregnant  women 
dying  from  tuberculosis,  and  the  latter  found  tubercle  bacilli  in  7  out 
of  10  placenta^  from  w*mien  in  various  slaves  of  the  disicaso.  it  is  ap|iarent 
that  the  condition  occurs  more  frequently  than  is  generally  believed,  and 
coniinuB  the  opinion  of  Baumgarten  and  Maffutei  that  the  incidence  of 
congenital  tuberculosis  is  generally  underestimatetl. 

The  possibility  of  genninal  infection  should  also  be  borne  in  raind- 
Fricdmann  in  experiments  u]>nn  rabl>its  and  guinea-pigs  showed  that 
tubercle  bacilli  may  be  carried  to  the  ovum  by  means  of  the  spermatozoa; 
while  Sitzenfrey  has  demonstrated  in  women  dying  fnmi  tuberculosis  the 
presence  of  bacilli  in  the  inti^rior  of  ova  while  still  within  tht:^  Graafian 
follicle.  It  is,  of  course,  qucstionalile  whetlier  surh  infected  ova  could 
go  on  to  development,  hut  if  it  should  ixi-ur  and  tlie  bacilli  should  lie 
dormant  for  some  time,  such  ohservations  would  atford  a  idausible  ex- 
planation for  some  of  the  instances  in  which  the  tuberculosis  does  not 
l>ecome  manifest    until  some  time  afhr  birth. 

When  one  considers,  however,  the  large  number  of  tuberculous  women 
w^ho  become  pregnant,  and  the  very  small  proportion  of  eases  in  which  the 
transmission  of  the  disease  to  the  fcetus  has  been  demonstrated,  it  is  ap- 
parent that  the  latter  must  l>e  an  exeefitional  occurrence.  Presumptive 
evidence  in  favor  of  this  view  was  supplied  by  one  nf  my  patients,  who 
died  from  tuberculous  peritonitis  a  short  time  after  delivery.  At  autopsy 
the  exterior  of  the  uterus  was  found  studded  with  tubercles,  while  the 
interior  was  covered  with  tuberculous  ulcers  and  easterns  material,  yet  the 
child  presented  no  signs  of  the  disease,  and  was  perfectly  well  some  months 

later. 
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It  would  appear,  therefore,  that  in  the  vast  majority  of  eases  the  dis- 
ease is  not  transmitted  directly  from  the  mother  to  the  foetus,  and  that 
the  latter  is  born  with  a  tendency  to  tuberculosis  rather  than  with  the 
disease  itself.  Hence  it  follows  that  the  children  of  tuberculous  mothers 
should  be  brought  up  under  the  best  hygienic  surroundings,  and  should 
not  be  suckled  by  their  mothers. 

In  view"  of  the  fact  that  the  tuberculous  process  usually  becomes  exac- 
erbated either  during  pregnancy  or  after  childbirth,  most  authorities  recom- 
mend that  abortion  be  induced  as  a  matter  of  routine  in  all  tuberculous 
women,  and  many  that  they  be  rendered  sterile  by  operative  means.  This 
appears  to  be  a  somewhat  too  extreme  point  of  view,  but  I  consider  that 
abortion  should  be  induced  in  the  first  pregnancy  occurring  after  the  onset 
of  the  disease,  or  whenever  it  makes  its  appearance  during  the  early 
months  of  pregnancy,  in  order  to  give  the  patient  every  opportunity  to 
place  herself  under  such  dietetic  and  climatic  conditions  as  may  offer 
every  chance  of  curing  or  arresting  the  disease,  rather  than  to  run  any 
risk  of  its  exacerbation  after  labor.  The  patient  and  her  husband  should 
then  be  warned  of  the  danger  of  future  pregnancies  until  the  process  has 
become  either  arrested  or  cured,  and  the  propriety  should  be  considered  of 
effecting  temporary  sterility  by  operative  means.  If  the  latter  be  not 
done,  and  conception  should  occur  in  spite  of  the  warning,  I  hold  that 
repeated  abortion  is  indicated  only  in  exceptional  instances;  as  other- 
wise the  obstetrician  may  find  himself  called  upon  to  ret)eat  the  operation 
at  frequent  intervals.  On  the  other  hand,  when  the  pregnancy  is  far 
advanced,  I  do  not  consider  the  induction  of  i)remature  lal>or  justifiable, 
as  experience  teaches  that  its  effect  upon  the  {>atient  is  quite  as  deleterious 
as  labor  at  tenu,  while  the  chances  for  the  child  are  greatly  diminished. 
Exceptionally,  if  the  mother  is  so  ill  that  it  seems  improbable  that  she 
will  live  until  the  end  of  pregnancy,  the  operation  may  be  performed 
solely  in  the  interest  of  the  child. 

Malaria. — Despite  the  somewhat  w^idespread  opinion  to  the  contrary,  it 
would  appear  that  the  ordinary  forms  of  malaria  have  but  little  influence 
upon  the  course  of  pregnancy,  although  Goth  has  reported  that  19  out  of 
40  cases  ended  in  premature  labor,  and  Edmonds  states  that  this  accident 
is  very  common  in  Africa. 

I  have  observed  15  cases  of  malaria  complicating  pregnancy,  the  diag- 
nosis being  assured  by  the  demonstration  of  the  characteristic  plasmodium. 
None  of  these  patients  aborted,  and  in  but  two  did  pregnancy  end  pre- 
maturely, and  then  only  a  w^eek  or  so  before  term.  It  is  probable,  how- 
ever, that  the  pernicious  forms  of  malaria  may  have  a  much  more  deleteri- 
ous effect.  There  is  a  marked  tendency  toward  recrudescence  of  the  dis- 
ease during  pregnancy  and  the  puerperium,  just  as  is  frequently  observed 
after  surgical  operations. 

It  is  generally  stated  that  the  disease  is  frequently  transmitted  to  the 
foetus,  Runge  believing  that  conclusive  evidence  of  such  an  occurrence  is 
afforded  by  the  presence  of  characteristic  pigmentation  in  its  organs,  while 
Kolloch  says  that  it  is  not  unusual  for  the  newrlnMn  child  to  have  charac- 
teristic malarial  attacks.    In  a  number  of  our  cases  the  patients  were  suf- 
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ftriug  from  iimlaria  at  the  time  r^f  l(ilM>r,  but  in  no  instancf  did  the 
fo*tiJ8  present  sitrn^  of  the  disease,  though  in  all  such  eases  its  blood  was 
ejircd'ittly  tind  rejieiitedly  examined   for  itiHlarial   parasites. 

Quinine  should  be  administered  unhesitatingly  to  women  siitTering  from 
malaria  during  pregnancy,  as  its«  oxytoxic  properties  are  a[j]mrently  in 
aknanee  under  such  conditions,  so  that  it  ean  bo  nsed  with  impunity 
without  fear  of  setting   u}*  uterine   eontmetions. 

Sijphi/iJ^, — Syphilis  is  one  of  the  most  important  coni]>lieations  of 
pregnancy,  as  it  is  one  of  the  most  fretpient  causes  ot"  repeated  abortion  or 
premature  labor.  It  should  he  suspected  in  all  cases  in  which  a  perfectly 
satisfactory  expla tuition   for  thi8  aeeident  cannot  he  adduced. 

When  infection  occurs  <hiriug  pregnauey.  owing  to  the  vascularity  of 
the  parts,  the  initial  sore  may  assume  larger  proportions  than  under  ordi- 
nary circumstances.  The  secondary  h^sions,  however,  are  often  but  slightly 
marked,  and  frct|ucntly  are  practically  limited  to  the  genitalia,  where 
they  a|>pear  as  large,  elevated  areas  which  rK'casionally  uuflergi>  idcerative 
changes,  and  sometimes  lead  to  the  ile^t ruction  of  su[)erficiai  portions  of 
the  vulva. 

The  inHucnce  of  syphilis  upon  jircgiiancy  rli tiers  uiatcrially,  and  three 
classes  of  castas  are  distinguished,  according  as  infectinn  lias  taken  place: 
(1)  liefore  pregnancy;  (2)  at  the  time  of  conception,  or  (3)  during 
pi'cgnancy. 

WTien  inoculation  with  tlie  specifle  ]ioison  luis  occurred  before  concep- 
tion, the  disease  nearly  always  gives  rise  tci  al)t«rtion  or  [iremature  labor, 
more  fre(|uently  tlic  latter,  Le  I'ileur  obtained  a  striking  ilhistration  of 
the  disastrous  clTects  of  syphilis  from  a  study  of  the  reproductive  histories 
of  130  women  before  and  after  its  inception,  3.8  jjcr  cent,  of  the  children 
being  born  dead  before,  as  eoiupared  with  78  per  cent,  after,  infection. 

In  premature  labor  due  to  syphilis  the  child  is  usually  dead  when  it 
comes  into  the  world;  less  fretpieutly  it  is  born  alive  with  definite  raani- 
fc^tations  of  the  disease.  Again,  in  a  still  smaller  nund>er  of  casea,  it 
may  be  born  at  fnll  term  without  signs  of  the  disease,  which,  however, 
make  tlicir  appearance  later;  wdiile  tHrasiimaJly,  particularly  wlien  the 
Infection  had  occurred  some  years  previously,  tliL^  child  may  never  mani- 
fest any  signs  of  the  disease. 

Wlien  the  mother  is  suffering  from  the  afTcction  at  the  time  of  con- 
ception, the  offspring  is  always  syphilitic.  The  same  applies  when  the 
infection  ami  conception  occur  at  the  same  time,  but  undi*r  such  circum- 
stanc*t^8,  however,  it  is  a  question  whether  the  child  owes  the  disease  to 
paternal  or  maternal  influences.  On  the  other  hand,  when  syphilis  is 
contracted  iluring  pregnancy,  its  effect  upon  the  fo'tus  varies.  If  infection 
occurs  within  tfie  first  few  months,  the  ftetus,  as  a  rule,  likewise  nmnifcsts 
signs  of  the  disease,  but  when  it  occurs  bitcr  the  child  may  not  become 
infected. 

Until  recently  it  was  gcncnilty  believed  that  foetal  syphilis  was  fre- 
fjuently  the  result  hT  paternal  infection,  and  that  a  man  suffering  from 
tlie  tertiar}'  fonu  inight  engender  a  sypluHtic  clnhl  without  infecting  his 
wife.     This  belief  was   based   upon  the  observation  that  an   apparently 


ACCIDENTAL   COMPLICATIONS    DUE    TO    DISEASE 


henltliy  woman  might  give  birth  to  a  definitely  syphih'tic  child,  and  be 
alile  to  suckle  it  with  imputiity,  whereas  it  wuiilH  eertainJy  iafect  an- 
other woniaji.  Such  an  occurrence  was  well  stated  in  the  dictum  known 
as  Colhs^'s  law,  which  aikJiiiried  a  previous  trim  sin  isskm  of  iiDuionity 
from  the  fietus  to  the  mother. 

With  the  discovery  of  the  spirochfptn  pallida  hy  Schaudinn,  and  the 
utilization  of  the  Wassermann  rt^action  as  a  means  of  dia^osis,  grave 
doiilit  has  treen  cast  up<^>n  the  vahdity  of  thi^  law,  wliich  is  now  denied  by 
tlie  great  majority  of  investigators.  In  order  for  paternal  traoRinisi^ion 
to  occur  it  is  necessary  to  suii[>ose  that  the  syphihtic  virus  is  transmitted 
to  the  ovum  hy  means  of  the  spermatozoon.  As  long  ii&  the  virus  was 
merely  hypothetical  this  did  not  seem  improbal>le;  but  when  Bab  pointed 
out  that  the  spiroeha^a  is  three  times  as  long  as  the  head  of  a  sper- 
matozoon, it  appeared  unlikely  that  the  former  could  enter  the  ovum  along 
with  the  latter,  unless  some  spore-like  intermediate  form  exists  with 
whieli  we  are  as  yet  unacquainted.  Furthermore,  the  fact  that  the  ap- 
parently liealthy  mothers  almost  universally  present  a  positive  Wasser- 
iJijiuii  naction  !ias  led  most  inve^iti gators  to  conclude  tliat  the  immunity 
is  only  a[jparent,  and  is  flue  to  the  fact  that  smli  women  are  really  sutfer- 
ing  from  a  latent  syphilis,  which  does  not  give  ri.'ic  to  symptoms. 

Notwitlistanding  these  potent  ari^uments,  I  am  not  yet  prefiared  to 
deny  the  validity  of  CoHes's  law,  for  the  reason  that  it  seems  to  offer 
a  plausible  explanation  for  cei'tain  detinite  clinical  manifestations,  and 
also  Itecause  I  cannot  rid  myself  of  the  idc^  that  the  constant  casting  off 
into  the  maternal  circulation  of  fragmc^nts  of  the  ovum — in  the  shajie  of 
fragments  of  chorionic  villi — would  seem  to  offer  an  almost  ideal  means 
of  bringing  about  immunity. 

Further  consideration  of  this  (]uestion.  as  well  as  of  the  syphilitie 
lesions  of  the  child  and  the  placenta,  will  be  takt>n  up  in  the  chapter  U|x>n 
Diseases  of  the  Ovum. 

Whenever  we  obtain  a  history  of  f^yphilis  in  either  ]»»rent,  no  matter 
whether  infection  has  occurred  j)rior  to  or  at  the  time  of  conception,  the 
mother  should  at  once  be  treated  by  salvarsan,  followed  by  a  course  of 
spec^ific  treatment*  as  by  its  means  not  only  may  she  be  cured,  but,  in 
view  of  the  fact  that  the  arsenical  and  mercurial  salts,  as  well  as  iodide 
of^jotassium,  are  readily  transmitted  through  the  placenta,  the  foetus  may 
be  also  treated,  no  matter  whether  its  infection  be  of  maternal  or  ger- 
minal origin. 

In  view  of  the  practical  application  of  Colles's  law,  the  syphilitic 
child  may  be  suckled  with  imjiunity  hy  its  own  niotlier.  If,  however,  she 
is  unable  to  nourish  it,  it  should  never  be  given  to  a  wet-nurse,  hut  should 
be  fed  artificially. 

Biseases  of  the  Circulatory  and  Respiratory  Systems. — Valvular  Le^ 
sions  of  the  Heart. — Wliile  tht*  work  of  Stengel  and  Stanton,  and  most 
recent  authors,  tends  to  show  that  little  if  any  hyixTtrophy  uf  the  heart 
occurs  during  pregnancy,  the  investigations  of  James  Mackenzie  indicate 
that  then^  normally  oeeurs  a  certain  amount  of  derangement  in  the  cardiac 
function.     He  Imsi^s  his  conclusions 
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ilititms  may  fre4|ueiitly  be  uotr^l:  (1)  lirnibttoii  of  \hv  field  of  rardiac 
response;  {2}  changes  in  tlip  rate  and  rhvtlmi  of  the  ht'art ;  {*A)  dilatation 
of  tilt'  rijzht  side  of  the  henrt ;  (4}  tendeney  to  it^dema  of  the  lungs;  (5) 
tendency  to  overfilling  of  the  veins  of  the  legs,  and  (*!)  the  tieeurrruce  of 
marked  pulsation  in  the  veins  of  the  neek.  As  all  of  these  conditions  are 
more  or  less  abnormal,  and  are  likely  to  tecoine  greatly  accentuated  in 
pregnant  ^\T>rii*^n  sniTtTing  from  vol  volar  lesions  of  the  lu'art.  tliere  ib  good 
reason  for  eontiidering  such  eorn|>licatH}iis  as  ficrions.  Guenirtl  records  a 
mortality  of  *^8  per  cent,  in  easc*s  of  valvular  disease  eonifilieating  preg- 
nancy, and  considers  the  condition  njore  alarming  than  even  eclampi^ia  or 
placenta  pra^via.  He  states  further  that  Scldayer,  Leyden,  Macdonabh 
and  Lublinsky  lost  respectively  48,  54,  ViiK  and  100  per  cent,  of  such 
patients.  These  figures,  however,  give  an  exaggerated  iilea  of  the  serious- 
ness of  the  condition,  as  they  apply  only  to  those  cases  in  which  compensa- 
tion has  long  since  failed  and  the  condition  is  complicated  by  renal  changes 
or  the  toxaemia  of  pregnancy.  Jaschke,  on  the  other  hand,  states  that  the 
danger  is  greatly  ovenstimated,  as  in  a  series  of  1,525  oases  ohs4>rved  in 
Vienna  the  oiortality  was  only  0/M\  per  cent, 

Koutine  examination  shows  that  heart  lesions  are  present  in  a  coneid- 

^erahle  pniportion  of  cases,  Iwing  obsierved  l»y  DemeHu   in   l,V*i.  by   Vinay 

in  '^.  and    by   FellntT  in   *v\4   per  cent,   of  all   |ireguMnt  ]>atienti%     In  a 

series  of  91-  cases   IVlfner  observed   the  toHowing  lesions: 

Mitral   Insufliciency ,                                          37 

Mitrjtl  stenosis   ,,,....., 5 

Conibiiieil   mif  rat  lesionB   ♦ ,,»..,,♦,,....  34 

Aortic    inmiOioierii'y    . .  .  ,  , ,  ,  ♦ ,'i 

Aortk*  a^^l  niitnil  lecfions , ,  10 

Uncertain   lesions   .  . . , 5 

Myocanlitis , , .  2 

Ho  also  staled  that  only  one-seventh  of  such  eases  showed  cardiac  mani- 
festations, whereas  Demelin  noted  them  in  two-thirds  of  his  series. 

From  my  own  exfierienee,  I  should  say  that  apparently  functional 
cardiac  munnurs  are  fretpiently  heard  in  pregnancy,  while  serious  organic 
lesions  occur  onco  in  several  hundred  cases,  and  are  aecomfiaiiied  by 
rlyspncea  and  f edema  during  the  latter  part  of  pregnancy,  and  wt^asion- 
ally  some  degree  of  collapse  is  noted  shortly  after  labor.  On  the  other 
hand,  one  occasionally  sees  eases  with  broken  com  |  ten  sat  ion  assoi-iated  with 
such  urgent  symptoms  that  the  induction  of  almrtitm  or  preinatiire  labor 
is  clearly  indicated.  Tn  several  of  my  cases  tfie  symptoms  were  most 
alanning.  One  nndtiparous  patient,  entering  from  uneomi^ensated  mitral 
disease,  collapsed  in  the  last  month  of  pregnancy,  with  signs  of  acute 
dilatation  of  the  liea rt  and  intense  pnlmenarv  ledenia.  Death  was  averted 
by  blood-letting  and  the  induction  of  premattrre  labor:  while  in  two  other 
patients  the  condition  was  so  alarming  that  Ctesarean  section  was  per- 
formed. 

It  is  generally  helicved  that  the  most  untoward  symptoms  are  observed 
in  mitral  stenosis.     Lusk  regarded  this  lesion  as  sufiiciently  serious  to  war- 
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rant  the  niduttion  nf  nburtitui  as  stHm  as  Ihe  flia^MH):>i8  is  iiiatlo.  Uu  Uie 
otiirr  hajitl,  Fiviieh  and  Ilickt;.  after  studying  the*  nl>gt4:'tric{i!  reconU  of 
300  women  treat«]  in  Guy'^  Hosj)ital  for  this  cjondition,  stat<}  that  it  is 
no  inore  K^rions  than  other  lesions  The  fiiet  that  1:^5  of  their  jMtienta 
went  tJirou^di  *»ns  lalioi*s  witfiunt  a  hreak  in  eomfienBcition  ek^irly  inditTates 
that  tlie  eunditiiin  U  U^ss  tierioug  than  h  generally  helieved. 

(renerally  speaking,  the  pro^mosiR  is  gnrxl  sso  Umg  as  compensation  is 
retainetl.  To  this,  however,  there  are  cert-ain  exeeptions,  as  Zweifel  hns 
recorded  two  east^s  in  whieli  eolhifK^e  and  death  <K*enrred  in  ]>regnant  women 
who  liafl  pnviuusly  [k^vii  absolutely  unaware  of  their  eondition.  On  the 
other  hand,  if  eom]>ensiition  fails,  and  ap]*rnpriatr  therapy  drn^s  imt  hring 
ahoot  an  aiiieltoratioo  »>f  tlie  tymjitoini^,  the  prognosis  hwomes  oniiiUJU*; 
for  even  if  the  patient  l»e  saveil  from  immediate  d(*ath  fry  the  indu<'tiori 
of  firt'iiiaturt*  lalmr*  seriouji  rou(|tlieatitaiH  nvr  usually  iji  store  for  In  r  in 
the  future. 

(irave  heart  lesituis  eerujdieating  jtri-gnauey  are  gt^nerally  hrlieved  to 
predi^pow*  to  |)remature  labor,  which  was  noted  in  "2ik2  per  eenl.  of 
FellTier\s  cases,  as  compared  witli  5.5  per  rent,  in  tho^e  of  Freueh  and 
Tlieki^.  Thi^^  aix"i<lent  may  result  from  uterine  hiemorrhage  directly  at- 
triiiutaide  to  the  cardiac  con*Htion,  from  the  death  of  the  ftetus  due  to 
inftuitieient  oxidation,  or  frrun  changes  in  the  placenta.  In  not  a  few 
cases  there  is  m€>re  or  less  ]>rofuse  haunoiThage  imrnediaiely  followinjcf 
delivery:  or,  again,  at  the  tijue  of  lattor,  owing  U*  the  ehnation  of  arterial 
pressure  incident  to  the  ut^^'rine  contnietions,  tH^miK^nsation  may  fail  and 
the  woman's  life  may  Uv  in  peri!.  Moreover,  eollajise  may  manifest  itself 
immediately  after  the  expulsion  of  tlie  child,  as  a  result  of  the  marked  fall 
ill  tbe  arterial  pressure  whicli  ixfurs  at  that  time. 

If  the  lesion  is  fairly  eompensatt^l  tbe  patient  should  l)e  kept  under 
close  observation,  rest  being  ordere<l  and  digitalis  or  some  other  heart  tonie 
being  eiuployed  as  soon  as  symfjtoms  afifiean  If  this  tn^atment  fails  to 
bring  about  the  di^^in*d  result,  pregnajicy  shonhl  be  promptly  ended  hy  tlie 
nujst  conservative  methcxl  available. 

The  psychical  disturbances  incident  to  lalMir,  and  the  elevation  of  ar- 
terial pressure  brought  about  by  the  alidominal  and  nterine  contractions, 
render  it  advisable  to  make  use  of  an  anaesthetic  cluring  the  second  stage. 
As  soon  as  the  cervix  is  ctuujdelely  dilated  and  the  head  well  engagL^l  in 
the  pelvis,  the  termination  i»f  labor  by  forcepe  is  indicated, 

8ome  autliorities  recommend  that  w(mien  sntfering  from  heart  lesions 
should  he  dissuaded  fi*om  marriage,  or,  if  married,  froui  l>econiing  preg- 
nant. This,  however,  apfiears  Ui  ]ni  an  extreme  view,  though,  of  course, 
when  the  lesion  is  s<.^nous  and  the  coutpeusatir>Ti  faulty,  the  dangers  of 
childbearing  should   Ix*  carefully  explained. 

Mtfoearditis. — Owing  to  the  dilhculty   in  making  an  exact  diagnosis, 

myocarditis  is  rarely  recognized  during  life.     Nevei-theless,  it  is  a  most 

|Berious  cimi plication  of  jiregnaney.  anrl  is  one  of  the  frctpicnt  causes  of 

rsndden  death   during  the  second  stage  of  labor  and   the   iirst   few  liours 

of  the  puer[>erinm. 

Occasionally  cases  of  tachycardia  are  obsen^ed  during  pregnancy  far 
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whif'li  BO  expIaimiiMji  can  bo  >.nven.  'Thnf^,  in  a  niultipnmuj*  patient  t!io 
pulse-rate  vnricd  lj*?tween  12(i  aud  140  during  the  k^t  three  months  of 
each  pregnancy,  but  returned  to  normal  witbin  a  few  days  after  delivery. 
Aft  a  thorouo-h  pbysieal  and  urlnury  examination  failed  to  reveiil  any  ab- 
nonuality,  I  was  forced  to  make  tfie  luihiitipfaet^iry  and  provisional  diag- 
nogiH  of  neurotic  tachyeardia. 

Endocarditis. — Acut^  endocarditis  may  appear  during  pregnancy,  just 
as  at  otber  times.  It  should  always  be  regarded  as  a  seriaus  matter,  but 
jMirticidarly  s^o  at  this  time,  as  oceasioually  tbc  baetJTia  giving  rise  to 
it  may  l>e  transmitti-d  to  the  fcetus  and  muse  itt^  death,  while  in  other 
cases  sniftll  portions  of  tbe  vegetations  upmi  I  he  valves  may  be  broken  otT 
and  give  rise  to  a}*op!exy  or  embolism. 

Phlegmmm. — ^T}m>mbosi8  of  the  veins  of  tbe  thigh,  or  pblegnuiBia,  is 
a  veiT  rare  comfilinitton  of  pregnancy.  F-  i\  (loldshoroiigh  in  1IH)4  re- 
porti^l  a  ease  obwrved  in  my  service  and  eoMeeted  the  literature  U|ion  the 
jiubjeet..  It  shonht  be  regarded  as  a  very  sijrioiitt  condition,  partienhirly  in 
vitn*^  of  tbe  fact  that  ineatdious  manipulations  may  k*ad  to  tbe  detaebuujnt 
of  small  partjeles  of  a  thromhiig,  which  luay  then  give  rise  to  embolism 
of  the  pulmonarv  arterie^i.  The  sym|itoiHs  and  treatment  are  dealt  with 
in  Chajjters  XLlll  and  XLIV.  On  tbe  otber  hand,  tiirorabosis  of  the 
superficial  vessels  of  tlie  leg  is  frequently  observed  in  women  suffering 
from  varicose  veins,  and  can  usually  be  regarded  with  great  erpianiodty. 

Pulmcmnnj  Embolmn. — Em  Ik"*!  ism  of  tbe  pu  b  u  on  a  ry  arteries  is  a  ven' 
rare  complication  of  pn^j^nancy*  Barnes  rt  ports  one  case  which  landed 
fatally  witJiin  a  few  momentt?,  while  Sfjerling  bas  reported  a  second  wliieh 
pventuated  in  recovery.  The  condition  should  alwaj's  be  Ixinie  in  mind 
in  cases  of  sudden  d«ith  during  pregnancy  wbieh  cannot  otherwise  be 
explained. 

Emphifsema.—V^hei}  pregnancy  occnrs  in  women  suffering  from  ad- 
van  ced  enipbysenja,  tbe  dyspntea  may  liecome  so  intense  as  to  demand  its 
artificial  interruption.  In  a  cei-tain  number  of  eases  aboHidU  or  prema- 
ture labor  occurs  s|)ontaneously,  the  untimely  uterine  contractions  being 
attributetl  to  insullicient  aiTation  of  tlie  hlotnl. 

AsihmtL — Tbe  sMTiptoms  of  ai^thma  are  sometimes  marke<lly  aggravate*! 
during  pregnancy.  In  some  patients  tbe  tbst'ase  makes  its  n])y)earance 
only  during  pregnancy  or  at  tbe  time  of  labor,  disjippearing  spontane- 
ously after  ehildhirth.  If  tbe  usual  methods  of  treatment  fail,  cure  may 
sometimt»s  be  efTected  by  placing  tbe  patient  upon  an  absolute  milk  diet, 
although  careful  analvsis  of  the  urine  may  not  indicate  the  ex'istence  of 
a  toxaemia.  If  this  is  inefTectuaU  a  radical  change  of  air  sometimes  proves 
beneficial, 

Dyspn^fa, — Ainiost  every  woman  in  the  last  few  weeks  of  pregnancy 
suffers  more  or  less  from  shortness  of  breath  resulting  from  interference 
witii  tbe  nKH:ility  of  the  diaphragm  \\\  tbc  enlarged  utcrtis.  Dyspntea 
occurring  in  the  earlier  montlis  of  pregnancy  is  usually  due  to  cardiac  or 
renal  disease,  and  demands  a  tliorough  physical  examination,  Octcasion- 
ally  it  follows  excessive  distention  of  tbe  uterus,  as  in  bydranmios. 

Varices, — Owing  \jo  the  pressure  of  the  pregnant  uterus  upon  the  veins 
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ntiirujDg  from  tlie  liiii:Iis^.  and  th*-  fa<t  that  ihvy  are  Init  i»<x)rly  siifi[i]itHl 
with  valves,  abnormal  it  ii's  in  tlitir  rinnilatioo  art'  frccjocotly  ohtirrvt'd  dur- 
ing precfnancj,  and  manifest  themselves  by  the  apijearance  of  varicose 
veins*  These  may  assume  considerable  proportions  in  the  legs  or  abotit 
the  vulva,  and  give  riH*  to  distre.^.sing  svmptonis.  In  rare  eases,  particu- 
hirly  when  they  are  situated  at  the  vulva,  their  ni|iture  may  h^ad  to  fatal 
luemorrha^e.  When  they  occur  in  the  kgs,  marked  rehef  h  often  ohtainetl 
by  the  use  of  neatly  aj^pliefl  handa^^es  or  elastic  stockinjt^s,  Active  treat- 
ment is  useless  in  vulva!  variws,  hut  the  ilanger  of  tlieir  rupture  should 
he  borne  in  mind  at  tlie  tirjie  of  labor, 

(Edema. — Oildenm  is  a  very  frequent  com}dication  of  pregnancy.     It 
may  he  general  and  involve  any  portion  of  the  body,  but  is  usually  linx- 
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ited  to  the  lower  extremities.  Oeea&ionally  the  vulva  Ijeeouies  intensely 
a*dematons.  Wlien  limited  to  the  extremities,  the  swelling  usually  result* 
from  pressure  exerted  by  the  enlarged  uterus  upcm  the  veins  returning 
from  the  legg^  On  tlie  other  hand,  if  it  ix'  generalized,  it  is  likely  to  be  a 
manifestation  f)f  toxsemia,  or  even  of  an  aeute  nephritis,  though  oeeaaion- 
ally  it  may  lie  (hw  to  other  causes,  Similarly,  cedema  of  the  vulva  may 
fie  purely  mechanical  or  a  manifestation  of  some  systemic  disturbance. 

The  jmtient  should  he*  cautioui'd  as  to  the  sigiiifieanee  of  o'dema.  and 
whenever  it  appears  the  urine  should  l>e  carefully  e.xanuned.  If  the  kid- 
neys are  found  to  be  doing  their  work  properly,  the  swelling  is  proljably 
of  mechanical  origin  and  usually  is  not  amenable  to  treatment,  though 
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the  condition  may  be  niarkutlly  heriL-fitod  by  restricting  the  jiinverneiits 
of  the  patienl,  or  even  coiiliniHg  her  to  lier  bed.  If  the  uriue  be  ah- 
iiornial,  the  condition  is  more  serious,  as  it  is  a  manifestation  of  toxainiia 
of  pregnancy,  and  shoidd  he  treated  accordingly, 

Wlien  the  marked  swelling  about  the  vulva  is  a  eonrce  of  discomfort 
and  annoyance,  and  is  not  relieved  by  medicinal  treatment,  relief  may  be 
given  by  punctnring  the  mfft^t  de[jendeiit  jtortionj^i  of  the  swollen  labia  and 
allowing  the  serum  to  drain  off.  This  slight  operation  Bboiild  always  be 
done  nnder  the  strictest  aseptic  precantions,  and  the  labia  afterward  cov- 
ered with  siterile  dret^sings,  inasmuch  as  infixtion  can  readily  occur  and 
may  be  followed  In'  serious  consequent  ts. 

Diseases  of  the  Alimentary  Tract  and  the  Liver. — Jcterm, — Pregnancy 
is  comparatively  seldom  complicated  by  jaundice,  which  is  usually  due  to 
catarrhal  proces*ies  in  the  duodenum  or  to  cholelithiasis.  The  catarrhal 
variety  is  generally  withont  significance  and  undergoes  spontaneous  cure. 
At  the  same  time,  it  should  be  borne  in  mind  t!uit  jaundice  may  represent 
the  onset  of  acute  yellow  atrophy  of  the  liver;  while  iti»  ass(K*iatirm  with 
j>emicious  vomiting,  toxipmia  or  eclampsia  is  indicative  of  [irofound  le- 
ei<uis  in  the  liver^  and  adds  greatly  to  the  scriouKur'ss  of  the  proguiKsis; 
for  this  reason  a  careful  urinar}^  analysis  shoulil  be  made  before  diag- 
nosticating a  simple  catarrhal  icierns. 

Epidemics  of  jaundice  have  been  recordcrl  in  various  portions  of  the 
world,  in  which  the  disease  ran  its  iisual  course  in  men  and  n^ui-pregnant 
women,  but  was  most  disastrous  in  pregnancy,  a.s  some  of  the  women  died 
in  coma  and  many  more  aborted  or  fell  into  labor  prenuiturely.  More- 
over, it  would  seem  that  pregnane)'  sometimes  predisposcB  to  the  occurrence 
of  jaundice,  as  Van  den  Veldeu  mn\  others  have  recorded  instances  in 
which  it  occurred  in  successive  pregnancies  and  was  frequently  assot^^iated 
with  hcTmoglobinuria. 

It  is  generally  believetl  that  women  sulfering  from  jaundiee  at  tlie  tijtie 
of  labor  have  a  tendency  to  haemorrhage,  but  this  wa.H  not  noted  in  the 
few  cases  which  1  have  st^en. 

Gall-aiones.—Thi'  fact  that  cholelithiasis  otvurs  more  frequently  in 
women  than  in  men  would  suggest  a  possible  association  with  the  repro- 
ductive function*  Acute  attacks  may  occur  during  pregnancy  or  the 
puerperium.  and  JVterson  in  1910  eollccted  2^}  o|R^i'atii>us  perfornu^d  in 
the  former,  and  11)  in  the  latter  period.  It  is  alwavs  a  serious  complica- 
tion, and  operation,  if  urgently  deuianded,  should  be  undertaken  without 
regard  to  the  existence  of  pregnancy.  In  less  urgent  cases  it  is.  of 
course,  advisable  to  postpone  interference  until  after  the  child  has  become 
viable. 

Ai'vie  Alropiti/  of  the  Liver. — ^This  condition  will  Ue  considered  in  the 
chapter  on  the  Toxaemias  of  Pregnancy. 

Indujedion, — Pregnant  women  fnxpH'utly  sullVr  fnuu  indigestion,  and 
the  syuqitoms  arising  fmru  it  are  s<jmetimes  very  (Hstressing.  Kehrer  is 
inclined  1o  attribute  them,  at  least  in  [»art,  to  the  decretist*  in  the  amount 
of  gastric  hydrochloric  acid,  which  he  consiflers  usual  in  prt»gnancy.  Such 
caaee  should  be  treated  without  rt^f erence  to  the  existence  of  pregnancy. 
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In  nuiiiy  lustfjnt'e^i  markfcl  relii'f  follows  tlii'  adnnniHtralioii  of  a  wine- 
glass of  cream  a  half  luuir  l>efnre  each  meal. 

Cunstipation. — Owing  U\  tlisteutioii  by  the  Lrrowint^  utenig,  the  alKlom- 
iiial  walls  may  become  so  imixiired  in  touieity  that  considerable  dillicuUy 
is  experienced  in  evacuating  tlie  bowels.  Indeed,  it  may  be  said  that  the 
majority  of  [)rern3ant  women  syffer  from  constifjation.  This  condition 
ghonld  he  care  fully  guarded  again&t  in  order  to  avoid  auto-intox  real  ion 
and  increased  strain  iijx>n  tlie  kidneys.  It  i&  hei^t  overcome  by  a|>i»ropriate 
diet,  re^birity  in  going  to  stool,  and  tlie  occasional  use  of  pills  of  aloin. 
belladonna,  and  strychnine,  the  Muid  extract  of  casc^ara.  or  c^>m pound  lico- 
rice yjowden  Tlie  stronger  cathartics  shimld  he  avoided  on  account  of 
their  tendency  to  c^u^e  abortion. 

En  temp  I  oats. — The  ueurasthenoid  ^ymptomB  which  so  fretpiently  aeeom* 
pany  enteropto^^is  are  often  marktxlly  ameliorated  during  pregnancy,  inas- 
much as  the  steadily  enlarging  uterus  may  tend  to  restore  the  displaced 
visa^ra  to  their  normal  pDsitioriii,  The  ctuiifoii  of  tlie  patient  can  Im  added 
to  appreciably  hy  the  u^o  of  rational  eh^thing.  and  BSjXT-ially  by  the  ap|»lica- 
tion  of  a  properly  adjusted  abdominal  sup|*orter  The  condition,  however, 
is  prone  to  recur  after  childbirth  unices  the  patient  tak*'*^  on  considerable 
flesh.  According  to  MaiLIart  the  improvenn^nt  is  sometitu^'?^  permanent, 
egpecially  if  the  relaxation  of  the  alKloiuimd  walls  be  count^^raeted  hy  the 
UBe  of  a  snugly  fitting  binder  during  the  puei-jjeriuni  and  a  stiitable  abdoni- 
ina!  supjiorter  afterward. 

iSfihvaiion. — In  exc^Hptiona!  instances  the  salivar)^  secmtion  tw-comed 
markedly  inereased  during  pregnancy.  As  a  ruk\  this  is  not  a  serious 
complication,  but  now  and  again  the  amount  of  saliva  is  &o  great  as  to 
cause  the  ]}atient  great  nnnoyanee,  and  sometimes  even  prevent  her  from 
sleeping.  One  of  my  own  patients  expectorated  Ijetwc^i^'u  500  and  iJOO  cubic 
centimeters  of  clear  fluid  every  day  for  several  weeks,  wdiile  LvolT  has  re- 
ported R^veral  eases  in  which  the  si'cretion  in  the  twenty- four  hours  varied 
from  1,000  to  1,H0(>  cubic  centimeters. 

The  condition  is  usually  attributed  to  a  reflex  neurosis  incident  to  pn»g- 
nancy,  but  sometiujes  it  is  a  manifestation  of  autinintoxieation.  In  the 
first  class  of  cases  the  treatment  is  very  unsatisfactory,  astringent  mouth 
washes,  and  even  comparatively  large  doses  of  atropine,  k^ing  without 
effect.  On  the  other  hand,  when  ilie  conditiim  results  from  autr^in toxica- 
tion,  marked  amelioralion  frequently  follows  placing  the  patient  upon 
a  rigorous  ndlk  diet. 

GinffivULn. — Exceptionally,  the  gums  of  pregnant  women  become  in- 
flamed and  spongy-,  and  bleed  upon  the  slightest  touch.  The  condition  fs 
usually  ohscrvxHl  in  run-down  individuals,  and  is  very  refractory  to  treat- 
ment, although  in  many  cases  it  disappears  ahnost  immediately  after  de- 
livery. It  is  best  met  by  the  employment  of  astringent  mouth  washes, 
especially  those  containing  tincture  of  myrrh,  eomliined  with  general  t-onic 
treatment  and  an  id  Mm  d  ant  diet. 

Denial  Caries — Toothfiche. — -Many  winumi  suffer  during  pregnancy  from 
dental  caries,  wtiicb  may  l>e  associated  witli  more  or  less  severe  toothache. 
It  is  a  popular  belief  that  pregnancy  prc*disj¥)ses  to  the  condition,  as  is 
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eviflonceil  by  tlie  saying,  "For  every  diild  a  tiMjth/'  It  is  ]>roUablo  Unit  the 
c"c>nilition  is  &oinewhat  allied  to  tlie  mi  tic  n*  (let£rees<  of  ostefiniahu-ia  which 
neciir  only  fhiriiig  pregnaocy.  Such  patients  ehouhl  be  referreil  to  a  skill- 
ful dentist,  and  at  the  Mine  time  fihoidcl  l)e  placed  upon  tire  syrup  of  the 
hypopho*;pbites  or  the  lact/)f>hosphate  of  lime. 

Diseases  of  the  Kidneys  and  Urinary  Tract. — Chronic  Nephritui. — 
Pregnaiiey  cM/ciirrin^  in  imtient-;  sulTeriii^  froiii  rliroote  nephritis  is  always 
a  serious  complication,  and  will  \iO  eonsidered  in  tire  chajyter  on  the  Tox- 
spmias^  of  Pn:*rfiaocy. 

fJttfCft.snria  und  Uiuheies, — Blot  in  isriti,  stated  tluit  su*rar  ronld  usu- 
ally he  found  in  the  urine  of  lactatm;Lr  wornrri ;  Init  after  it  wavS  demon- 
strated that  the  eonditicm  was  a  laetot>uria^  the  belief  gained  ground  that 
the  existence  of  true  diahetJL^  was  inconsistent  witli  conception*  This  view 
was  eomliated  first  in  1HS2  by  Jfatthews  Duncan,  who  was  able  to  find 
in  the  Uteratum  'I'l  cast^  in  which  prcfrntmey  was  complicated  by  the 
disease,  while  in  lf>Ofi  I  coHeeted  (JO  e^ises.  Accordingly  the  condition 
is  not  frtxjuent 

Diabetes  may  exist  befon^  the  inccptii>n  of  pregnancy,  or  iTiay  appear 
(luring  itrt  conrst\  1lie  [in>gnc»^iH  is  generally  lichcvcd  to  Im  ominouB  for 
mother  and  child.  In  the  fiO  cases  which  I  eoilceted,  27  per  e(*nt.  of  the 
mothers  died  at  the  time  of  !alK>r  or  w^'thin  two  weeks  afterward,  wliile 
an  additional  ti'^  per  cent,  ]»erished  during  the  following  two  years.  More- 
over, about  oni*-ei;=rhtli  of  tlie  prcgnancicB  ended  in  al>oi"taon  or  premature 
labor,  and  in  oni^third  of  those  going  to  term  the  children  were  bom 
dead.  Such  etatisties  ^dve  too  gloomy  a  picture,  as  they  are  based  mostly 
upon  the  severe  cases,  and  do  not  t4ike  into  account  the  milder  ones,  which 
are  UHiially  overlook^l, 

Leipnuinn  luis  stated  that  diabetic  women  are  jjarticularly  prone  to 
infec'tion  at  the  time  of  labor,  and  that  gangrenous  prtx-esses  may  c>ccur 
in  the  uterus,  in  the  fonii  of  metritis  dettsicans,  just  as  are  aometimes 
noted  in  other  fHirticms  of  the  body  in  non-pregnant  individuals. 

It  is  interi'sting  t<*  note  that  7  of  the  2f\  cast^  eollecti^l  l»y  Graefe  were 
complicated  by  hydra nmios,  and  that  in  five  of  these  sugar  e<iuld  bo  demon- 
strated in  the  liquor  amnii.  According  to  Rossa,  Lndwig,  and  Offergeld, 
3uch  an  occurrence  may  he  regarded  as  affording  presumptive  evidence  that 
the  amniotic  fluid  is  a  maternal  Irransiidatc,  since  no  trace  of  sugar  can  be 
dete(^t<.*d  in  the  fcct^il  urine. 

On  the  other  hand,  too  much  empbasiB  cannot  he  laid  upon  the  fact 
that  the  mere  demonstration  of  sugar  in  the  urine  does  not  justify  the 
rli  a  gnosis  of  diabetes  with  its  serious  prognosis.  With  the  ordinary  Fehl- 
ing  test,  I  obtained  a  distinct  reaction  for  sugar  in  about  5  per  cent,  of 
all  women  in  the  last  months  of  pregnancy,  Orclinarily  this  is  due  to 
lactosuria  and  is  of  no  clinical  significance,  hut  occasionally  a  true  glyco- 
suria is  present.  This  occurs  about  once  in  100  or  150  eases,  and  the 
amonnt  of  glucot^^  may  vary  frrmi  14  ^^^  '^'  *^*'  -^  F"^"^  cent,  without  mafjerially 
complicating  the  progriosis,  os  the  |mli<iits  suffer  no  diseomfort  nnd  are 
safely  delivered  at  tenn,  aft^^r  wdiicli  the  sugar  disappears.  Moreover,  I 
have  eeen  the  condition  recur  in  suc*ceeding  pregnancies. 
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If  more  accurate  chejuieal  muthods  be  used,  sugar  can  be  deteetetl  much 
more  frequentiv,  aod  Commaiideur  and  Porcher  state  that  tracer  occur  at 
some  time  in  the  course  of  every  pregnancy-  Tliey  found  glucose  or  lac- 
tose in  20  and  80  per  cent,  of  tlieir  cases,  respectively,  aod  nccagionally 
both  varieties  together. 

Tliree  theories  have  been  advanced  to  explain  the  production  of  thiB 
variety  of  glycosuria.  Payer  has  shown  that  pregnant  women  a  re  less 
tolerant  of  sugar  during  pregnancy  than  at  other  times,  as  he  was  able 
to  produce  alimentary  glycosuria  in  SO  per  cent  of  liis  patients  by  increas- 
ing the  amount  of  sugar  ingested.  In  one  of  my  patients,  the  glycosuria 
disappeared  n]>on  substituting  another  ajHTient  in  \)\nce  of  a  home-made 
syrup  of  senna  and  prunes,  which  she  took  in  iuiuiense  quantities  for  the 
relief  of  constipation, 

Commandeur  and  Porcher  hold  tltat  the  condition  is  due  to  the  inabil- 
ity of  the  non-fimetioning  breasts  to  convert  glucose  into  lactose,  as  nor- 
mally occurs  during  lactation;  while  Hofbauer  believes  that  it  is  depend- 
ent upon  fatty  changes  at  the  periphery  of  the  liver  lobules,  associated 
with  a  diminished  ability  to  store  gtucose,  which  ho  considers  a  cliaracter- 
istic  change  accomfianying  nnrmal  pre;L^nancy.  I  am  inclined  tf>  regard 
most  cases  of  slight  glycosuria  in  jiregnaney  as  physiological  or  alimentary 
in  character. 

Tins  being  the  case,  the  first  essential  after  obtaining  a  positive  reac- 
tion with  Fehiing's  solution  is  to  determine  by  the  fermentation  test  or 
by  the  polar isco[)e  whether  one  has  to  deal  with  kict<>se  or  g!ucnst\  If  the 
former  is  present  no  anxiety  need  bi^  fclt»  as  lactostjria  is  fri'quently  a  per- 
fectly physioiogieal  |dienonienon.  On  the  other  hand,  if  glucose  is  present, 
the  matter  is  not  so  simple,  as  it  is  most  imjjortant  to  determine  whether 
it  is  a  manifestiition  of  true  diabetes  or  merely  of  an  alimentary,  physio- 
IngieaL  or  recurrent  glycosuria.  Unfortunately,  tliis  is  not  always  easy. 
The  former  should  be  diagnosticated  if  the  condition  existed  prior  to 
pregnancy^  or  if  large  amounts  of  glucose  are  demonstrable,  but  more  jmr- 
ticularly  if  the  characteristic  symptoms  of  thirst,  emaciation,  and  dysprura 
are  present;  while  a  itrolmlile  dia>:n(^sis  of  alimentary  glycosuria  is  pcruus- 
sible  if  the  glycosuria  disappe^irs  upon  removing  sugar  from  the  diet.  Oc- 
casionally, liowever,  slight  glycosuria  persists  notwithstanding  the  most 
rigorous  anti-diahetie  reginu*:  in  such  cases  the  patient  should  l»e  carefully 
watched  and  the  urine  examined  daily,  and  the  pre^fnancy  promptly  termi- 
nated upon  the  first  ajipearance  of  untoward  symptoms^  Fortunately,  this 
will  rarely  be  necessary,  as  the  patit^nt  w^ill  usually  go  through  pregnancy 
and  labor  without  difficulty,  and  the  glycosuria  will  disapfiear  during  the 
first  days  of  the  puerperiuiu. 

fitjntafima. — The  passa;:e  of  bhw^ly  uriiu:  is  rarely  obscned  during 
pregnancy,  and  its  occurrence  should  always  lead  one  to  susfjcct  more  or 
less  serious  lesions  of  the  urinary  tract.  Nevertheless,  Cliiaventone  has 
I  described  an  idiopathic  Inenmiuria  due  to  prefrniincy,  and  has  rollected  18 
niilar  cases  fmm  the  hteralnre.  He  eonsiilers  that  the  haemorrhage  is 
prolmbly  due  to  histolo^iical  ciiangcs  in  the  kidney  which  result  from  a 
hepato-loxiemia.     He  nientitms,  however,  a  case  described  by  Alharran  ia 
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which  the  bloody  urine  was  jirobablv  diu'  to  the  |ireseiiee  of  Viiricf>^e  veins 
in  tlie  wall  of  thi^  bladder. 

rt^diiis  and  ripiotuphrosis. — AccordiDg  to  Viiiay,  attention  was  first 
called  to  this  coioplieation  of  pre^aiuy  hy  Rebhuid  in  ISl)"?,  Opitz  in 
1905  collected  81  cases,  and  since  then  an  immense  literature  has  ac- 
euniulated  upon  the  subject. 

Tlie  diseai^ie  usually  a|ip<'ars  in  the  latter  half  of  pregnancy,  when  the 
patient,  who  biid  jirevionsly  been  jnrfectly  well,  or  ha8  merely  complained 
of  flight  vesical  irritation,  is  snddeidy  seized  with  intense  paroxysmal  pains, 
usually  in  the  right  renal  region.  11iis  is  iieeom)mnie<]  by  a  marked  ele- 
vation of  temperature  and  occasiontilly  by  chills,  the  temperature  pursuing 
a  heetie  course.  Frinary  evamination  reveals  the  presence  of  pus  cells 
and  bacteria.  If  the  process  goes  on  to  the  development  of  a  pyelo-nephro- 
BiA,  palpation  shows  that  the  atTi'oted  kidney  is  markedly  enlarged.  After  a 
•certain  time  a  large  auKumt  of  purulent  urine  is  suddenly  passed,  when 
the  jmin  disappears  and  the  kidney  beconu'S  smaller,  the  symptoms  re- 
appearing as  the  kidney  tills  again.  If  allowed  to  go  on  without  treat- 
ment, the  patient  may  succumb  to  a  septic  process. 

The  condition  results  from  conij)rcssion  of  the  urcttr  at  the  brim  of 
the  pelvic;  l>y  the  [iregnant  uterus,  with  damming  back  of  the  urine,  to 
which  must  be  addled  iin  infectious  process.  The  latter  may  he  due  to  an 
extension  upward  from  the  hladder,  or  to  transmission  of  bacteria  through 
the  blood  or  lymph  channels,  or  from  the  intestines.  Bacillus  coli  is  the 
usual  infecting  agent,  but  tbe  streptococcus,  gonocoocus,  or  tubercle  bacillus 
is  sometimes  concerned.  Ordinarily  psiin  in  one  lumbar  region  and  the 
palpation,  of  the  enlarged  and  tender  kidnev,  as  well  as  the  detcetioo  of 
the  enlarged  and  sensitive  ureter  on  vaginal  examination,  should  make  the 
diagnosis  clear.  Yet  the  condition  is  fr<MpientIy  nn'staken  for  appendicitis 
and  occasionally  for  tyjihoid  fever  or  salpingitis. 

The  treatment  consists  of  rest  in  bed  and  an  abundant  but  bland  diet. 
The  patient  should  be  encouraged  to  drink  larjie  iprsintitics  of  water  and 
milk,  and  5  grains  of  urotropin  should  he  administered  every  four  hours. 
Ordinarily  improvenK'nt  is  rapid,  but  if  it  does  not  tjike  place  and  the 
condition  becomes  alarming,  premature  labor  sliould  be  induced  without 
hesitation,  as  the  emptying  of  the  uterus  removes  the  ureteral  obstniction 
and  Jillowg  of  free  drainage  from  the  kidney  into  the  bladder,  the  estab- 
lishment of  which,  as  a  rule,  is  followed  by  complete  recovery.  Occa- 
sionally, in  eases  of  pyelivnephritis,  tlie  |>rix'ess  may  continue  after  empty- 
ing the  uterus,  and  necessitate  nephrotomy  or  even  removal  of  the  kidney. 
1  see  Beveral  patients  each  year  with  this  complication,  and  the  great 
majority  rec^over  simultaneously;  occasionally  tlie  induction  of  premature 
labor  is  necessary,  while  in  two  neglected  cases  death  occurred  from  a 
general  septic  process,  duo  in  one  iustiince  to  the  streptococcus  and  in 
the  other  to  the  gonocoecns. 

Floating  Kidnetj.— The  symptoms  arising  from  a  movable  or  floating 
kidney  are  usually  considerably  alleviated  during  pregnancy,  as  the  en- 
larged uterus  tends  to  retain  the  organ  in  its  normal  situation.  In  rare 
instances,  however,  the  pedicle  of  the  kidney  may  become  twisted  and  give 
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^.         -^-.^w.    r^.u  »i*ic'i  ^lay  ht'  niistaken  far  ronal  colic  or  apjK'nrlicitis. 
,   .     ^_  ^  >yajh   -urfriv  for  reduction,  alter  which  the  symptoms 

rfWi-.^,     ♦    :•*:    m;fwk!eti  huuty  of  the  abdominal  wall  following  child- 

.  .^      rr    .i-Ji.'tt.'Uie^  ire  apt  to  become  aggravated  when  the  patient  gets 

...^.,     ttir:?o^  -uir  wte^  taken  on  considerable  flesh,  so  that  suflBcient  fat  has 

-  .*-c.i.    ^•I'uo    vx  \i%tXKy  to  hold  it  in  place.     A  snugly  applied  bandage 

^-f^..;    *    *^*nl   imm^  tht^  puerperium. 

i*w**  '. '^j/*  "'  */«^  Kidmirif. — Cragin  has  reported  an  instance  in  which 
^»  .:-j3^*  %vupi%?u  the  i^elvic  cavity,  and  has  collected  5  more  or  less 
>^i,.  at  Jte<ts  >'tii  iIk'  literature.  The  condition  is  rarely  diagnosed  before 
■i•^  itR^t  »;  !UK>r.  though  in  Cragin's  case  symptoms  of  incarceration  led 
•  ci^'iMU  iVtoiumtkHi  and  the  diagnosis  of  the  presence  of  a  tumor,  which 
..,»«<  'vmv'^*::^  ;utd  found  to  be  a  kidney. 

*»^y-ia»i^  After  Removal  of  Kidney. — Conception  sometimes  occurs  in 

««a^<u  :S.»ni  whvmi  one  kidney  has  been  removed  on  account  of  tubercu- 

*.«s>v  *\^^^i»m»phnti$^  or  some  other  lesion.     Provided  the  remaining  organ 

xr«or*tt5^  '.t:ji  funvtiv^ns  pn^perly,  pregnancy  may  progress  uneventfully,  and 

u  >^*%*'rHl  of  my  cas^^?  the  j>atient  was  delivered  at  term  without  incident ; 

>*-.^iIc  K^vttW  in  liMO  was  able  to  collect  35  similar  cases  from  the  litera- 

uct'.     At  tht^  ^mo  time  it  should  be  borne  in  mind  that  the  single  kidney 

^44^   Ivar  the  ;>train  of  a  toxsemia  poorly;  consequently  the  urine  should 

V  c\;ii«ttH\l  fr\x|uenth\  and  the  pregnancy  interfered  with  at  the  first 

Aj.>(.Kdmuvv  of  untowani  symptoms. 

C^iS^itkt. —  l^rt^gnancy  is  occasionally  complicated  by  cystitis,  which  is 
u«i>u<*U>  vlue  to  g\MU>rrha*al  infection,  though  the  colon  bacillus  may 
Iv  Uk  iutVvtivo  agi»nt.  In  view  of  the  possibility  of  an  ascending 
utvUTiiiji  aiul  a  r\*sulting  pyelonephritis,  the  condition  demands  prompt 

FWntilf  Spleen, — Occasionally  an  enlarged  spleen  occupying  the  lower 
AUk»*^kvu  may  U*  mistaken  for  the  pregnant  uterus.  If  pregnancy  super- 
wHu-tJs  it  is  usxially  uninfluenced  by  the  floating  organ,  which  is  gradually 
tVAt\l  iuto  its  normal  position  as  the  uterus  enlarges.  Occasionally,  how- 
cwr,  ^»r\»uvUUUtHl  jHTitonitic  symptoms  may  appear  as  the  result  of  torsion 
vvf  ^s  ^H\lu'K\  when  splenectomy  will  be  indicated.  The  literature  upon 
ihs^  sul»j\vt  up  to  1J>0'«'  has  been  well  reviewed  by  Heil. 

UltfMee  of  the  Nervous  System. — Paralysis, — -Paralysis  of  central 
v^i^K^u  s\xuuiimes  ix^curs  during  pregnancy,  and  is  frequently  associated 
\uih  u»\a^mic  or  septic  processes.  Tlius,  in  the  toxaemias  of  pregnancy  and 
\vUm|vsia»  serious  disturbances  may  follow  oedema  of  the  brain  or  apoplexy. 
)u  u\t\vti\nis  prtHVSses  thrombosis  may  occur  in  the  cerebral  vessels,  and 
\s\\iMv>uaUy  emU^li  may  cut  off  the  circulation  of  large  areas  of  the  brain 
HU\)  U\i\l  t\»  various  paralyses  and  even  to  death. 

^^^r^lp^e4^iH  of  spinal  origin  occasionally  occurs,  but.  except  in  rare  cases 
wf  t\A«^una»  is  not  directly  dependent  upon  the  existence  of  pregnancy. 
U  U\HN4  not  apjH^ar  that  spinal  paraplegias  interfere  with  conception,  as 
Vk\Mu\^u  sutToring  fn>m  Uiem  frequently  become  pregndnt.  In  either  event 
IIh^  v^^iulition  is  witliout  influence  upon  the  course  of  pregnancy,  and  in 
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many  .'^tuli  ciisos,  inrlutlin^  arlvanoec!  totipK  dorsal  is,  lalmr  is^  pasy  and 
coni  para t  i  v i *ly  jiai  ri It^HS. 

A^6iim//7fff.^ Neuralgic  ptiins  are  frequent  conconiitAuts  <^t  pregnancy. 
In  rare  instances  they  are  very  obstinate  and  resist  all  treatiiient,  though 
they  often  disappear  spi^ntaneously  afti^r  labor.  During  tht'  later  niontha 
of  pregnancy  the  head  of  tlie  chil<l,  after  descending  into  the  pelvis,  may 
cona press  one  or  other  sciatic  nerve  and  give  rise  to  severe  pain  along  its 
courtie,  which  is  sometimes  aeeompanied  by  intense  rauseular  spasm.  Ow- 
ing to  its  mode  of  origin,  tins  fonii  of  sciatica  is  not  amenable  to  treats 
raent. 

NeAiritt^. — Wliitfiekl,  Euhnbcrg,  and  otbers  have  diri^ete^J  attention  to 
an  jdio]Tathic  neuritis  vvbieli  occuri^  during  pregnancy.  Jf^ny  eases  are 
aseoeiated  with  severe  vomiting  of  pregnancy*  and,  as  the  toxseraie  origin 
of  the  latter  has  become  recfigiiizeflt  the  neuritiB  is  considered  as  a  mani- 
festation (»f  the  same  j^rocess,  and  not  the  result  of  pressure.  It  usually 
disappears  spontaneously,  but  slowly,  after  childbirth.  The  affection  may 
be  limited  to  a  mngle  nerve,  or  may  appear  as  a  Tuultiple  neuritis.  It  is 
charaett^rizeil  by  paralysis  of  the  affected  region  associatetl  witli  muscular 
atrophy  and  the  jyresenee  of  the  ebaracteristie  reaction  of  degeneration, 
lliere  is  marked  sensitiveness  along  the  course  of  the  affected  nerves,  which 
is  frerjuently  associated  with  shooting  pains.  Sensibility  of  the  parts  is 
markedly  impaired,  and  the  patients  fre<piently  suffer  from  parasthesiae. 
Occasionally  the  symjjfoms  are  so  severe  that  the  induction  of  premature 
labor  may  be  justifiable. 

Chorea. — Pregnancy  occasionally  occurs  in  ehoreie  individuals,  while  in 
rare  instances  the  disease  does  not  ap|M^ar  until  after  conception.  In  the 
first  class  of  cast^  it  is  comparatively  uniToportant,  while  in  tlie  latter  the 
choreic  movements  are  sometimes  so  ijitense  as  to  interfere  with  sleeping 
-or  the  taking  of  food.  In  these  cases  of  chorea  gravis  the  patient  iK'comes 
maniacal,  and  may  al>ort  spontaneously.  The  appearance  of  ft'ver  is  of 
serious  import,  and  at  autopsy  evirleuees  of  malignant  cndoearLlitis  arc 
pri'sent, 

SchnK-k  has  collected  L^>4  cases  of  chorea  complicating  pregnancy,  with 
a  mortality  of  22  per  cent,  and  Buist  255  cases,  with  a  mortality  of  17,5 
per  cent.  French  and  Hicks  in  ll^Ofj  reported  '^0  eases  which  had  been  ob- 
served in  Guy's  Hosfiital  in  the  previous  thirty  years,  with  a  mortality  of 
10  per  cent.  Many  of  the  cases  did  very  well  upon  the  usual  medicinal 
treatment  Tliey  are  skeptical  as  to  the  value  of  the  induction  of  prema- 
ture labor,  but  lay  great  stress  upon  the  H-rious  prognostic  import  of  the 
appearance  of  fever.  Jolly,  on  the  other  band,  recommends  interference 
in  all  aggravated  eases.  The  only  ease  of  the  grave  variety  which  I  have 
seen  died,  in  spite  of  the  fact  that  she  fell  into  premature  labor  spoo- 
taneously  shortly  after  entering  the  hospital. 

Epilepstf. — This  disease  apjR^ars  to  have  no  effect  upon  jiregnancy, 
though  at  the  time  of  lal>or  it  uuiy  be  mistaken  for  eclam|>sia  by  inex- 
perienced observers.  If  the  attacks  are  frequent.,  the  patient  should  be 
put  upon  large  doses  of  potassium  bromide  and  treated  just  as  at  other 
times.     As  a  rule,  it  is  not  ad\isable  to  allow  tlie  mothcT  to  nurse  lier 
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t'hilil.  as  laetiilion  ,«cHMetiines  jipjx^ars  in  aggravaU^  the  tliscaiie,  while  se- 
rioii8  iujuij  ojighi  jMit^^itily  lie  ihmv  to  the  cliikl  Huring  an  attack. 

Ilifsteria, — HystJeria  is  a  tuA  mfrequent  eomplication  of  pregnancy,  but 
does  not  appear  to  ixert  a  deleterious  influence  upon  it^  course.  Indeed, 
the  pliYJjical  eoodition  often  undtT*ztM's  niarkeil  improvement  at  such  times. 
Oceasionally,  however,  the  hysterical  symptonij^  may  IxK'ome  aggravated. 
Many  authors  have  of  late  hetni  inclined  to  attribute  the  nausea  and  vomit- 
ing of  pregnancy  in  hysteria.  This  is  no  doubt  true  in  many  eases,  but 
certaiidy  cannot  lie  regarded  as  the  sole  cause  of  the  condition. 

Tctattff.^hi  rare  instances  tetany  ruay  fvceur  during  tht^  course  of  preg- 
nancy, Meinert,  in  18*>H,  heing  aide  to  collect  20  case^  from  the  literature. 
In  some  patients  the  <!iscase  afifiears  only  during  pregnancy  and  is  absent 
at  other  tinu\^,  IT.  M.  'Hiouias  olts+^rved  a  ease  at  the  Johns  Hopkins  Hos- 
pital, in  whicli  the  condition  had  apjjcared  in  H  successive  pregnancies, 
A  full  resume  of  the  hlerature  is  to  be  found  in  his  article. 

Fonnerly  tetany  was  thought  to  be  eotmected  in  Bome  way  witli  ab* 
normalities  of  the  thyroid  gland,  as  it  sonietiuieti  m-currrd  after  tJie  re- 
moval of  that  organ.  Following  the  experimental  work  of  Fnunmcr,  Ad- 
ler  and  Thaler,  and  others,  it  is  now  lielieved  to  be  due  to  the  alrsence  or 
im)jerfect  secretion  of  the  parathyroid  bodies.  The  last-named  investiga- 
tors demonstrated  that  portions  of  the  parathyroids  conld  he  removed  from 
white  rats  without  effect,  hut  that  syioploms  of  tetany  would  appear  when- 
ever the  animals  became  jsregnanl* 

Goiter. — ^We  have  already  referred  to  the  slight  enlargement  which  the 
th\Toid  frequently  undergoes  during  prt>gnaney.  tiignauii  has  reported  a 
case  which,  in  his  opinion,  proved  that  pregnancy  occasionally  exerts  a 
pathological  intlucnce  upon  tliis  gland.  During  his  jiatienCs  first  preg- 
nancy the  thyroid  underwent  considerable  hypertrophy,  hut  returned  to  its 
nonnal  size  after  delivery.  The  condition  returned  in  the  second  preg- 
nancy, the  enlargement  reaching  such  ]>roportionB  that  death  resulted 
from  sutfocation. 

In  rare  instances  pregnancy  appt^ars  to  cause  a  rapid  increase  in  the 
size  of  a  thyroid  tumor,  which  liad  l^een  pre8<?nt  before  its  inception,  and 
Ahlfeld,  Albers-8chdnl)erg,  and  Meinert  have  reported  cases  in  which  a 
goiter,  which  had  previously  grown  only  slowly  or  had  remained  stationary 
in  si'ze,  became  so  large  during  pregnancy  as  to  render  tracheotomy  or  the 
operative  removal  of  the  growth  ncTcssarv^  in  order  to  prevent  death  from 
BUtTocation,  In  my  exj^erience  pregnancy  plays  little  or  no  part  in  the 
production  of  exophthahnic  goiter,  hut  there  is  no  donht  that  it  exerts  a 
deleterious  influence  u]Km  the  condition  when  it  already  exists.  In  st^v- 
era!  instances  the  tachycardia  was  greatly  exaggerated,  hut  hec4ime  less 
markisl  after  induced  or  spontaneous  hihor. 

Apoplejif. — Apoplexy  is  rarely  observed  during  pregnancy,  though  it 
ie  a  not  infreipient  complication  of  eclam|>sia.  Wli^n  it  uccurs  independ- 
ently of  the  latter  disease,  it  is  usually  the  resiult  of  emboli  due  to  endo- 
carditis, or  to  jthlebitis  of  the  lower  extremities. 

UmturbanveH  of  T'motj.— Disturbances  of  vision  are  rarely  observed 
during  pregnancy,  but  inquiries  should  always  l^e  made  and  the  patient 
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eautioned  conecniiDg  tlicir  diii^oetie  Bi^aiificaoeo  if  tJiey  appear.  Amanro- 
sis  or  total  bliudnest^  (Kriirnn^  at  this;  time  is  g*.^nr'rallj  lUie  to  alUurtunuric 
rL'tinilis,  and  the  fir^t  indicaiion  of  a  sennus  renal  affeetion  is  sometimes 
aiFonleil  hy  an  o|ilithuhnosea|iie  exairvi  nil  lion. 

Diseases  of  the  Blood. — ^/'emtnow.v  /1///n//m.— Aceortling  to  Osier,  this 
compliaition  was  finsi  destriljed  by  Cfianniii;,^  in  1842.  HinL't*  then  a  eon- 
Biderahie  literature  has  aecimiiilated  upon  the  Bubject,  which  is  well  re- 
viewed in  Findley's  article.  The  disease  occasionally  appears  during  preg- 
nancy, but  most  frequently  not  until  after  labor.  It  is  cbaracterizetl  by 
marked  pallor  and  anamiia,  which  are  associated  with  weakness  and  short* 
nees  of  breath,  the  extremities  also  becoming  cedematous. 

A  poeitive  diagnosis  is  made  by  the  mieroscopieal  examination  of  tho 
blood,  when  the  number  of  red  blood-eells  is  found  to  Ix^  nmrkcdly  dimin- 
ished. !Many  of  the  eorimsclea  are  irregidiir  in  sliape,  while  nucleated 
varieties  are  not  infre<|ueDtly  observed.  At  the  same  time  there  is  a  rela- 
tive increase  in  the  amount  of  haemoglolun,  though  its  total  amount  is 
considerably  below  normaL  As  a  rule,  tlie  disease  ends  in  death  if  not 
projierly  treated,  and  marked  fatty  degeneration  of  the  various  organs  is 
found  at  autopsy.  Excellent  results  are  obtained  by  the  administration  of 
Fowler's  solution  in  increasing  doses,  beginning  with  5  drops  3  times  a  day. 

LeukmniiL — Lenktemia  is  a  very  rare  complication  of  pregnancy,  Her- 
man and  H.  Sehroeder  being  aide  to  collect  from  the  literature  only  8 
and  10  examples,  respectively.  In  4  cases  the  disease  had  existed  before 
the  onset  of  pregnancy,  while  in  the  remainder  it  apiK^ared  after  its  inee|)- 
tion.  It  exerts  no  dire<^t  elfect  upon  gestation,  thougli  the  association  of 
the  two  conditions  may  seriously  alTect  the  mother.  In  several  instancts 
prenuiture  labor  resulted,  aft^^r  which  tlu*  symptoms  underwent  marktxl 
amelioration. 

The  diagno^iis  is  rendered  probable  by  the  existence  of  marked  anaemia 
associated  with  enlargement  of  the  R}deen,  and  is  placed  lieyond  doubt  hy 
a  differential  blood  count.  Examinations  of  the  fietal  Idwid  liy  »Sanger, 
Cameron,  and  Laubenberg  indicate  that  the  ebaractt^ristic  leukocytes  are 
not  transmitted  to  the  fa'tus.  In  view  of  the  good  results  which  some- 
times follow  sixjutaneous  premature  labor,  pregnancy  may  he  terminated 
artificially  in  serious  cases. 

//*rwfy/3 A /7m.— Although  the  existence  of  a  hamiophilic  diathesis  may 
\ye  wnthout  effect  upon  gestation,  in  the  third  stage  of  labor  it  predisposes 
to  obstinate  post-pa rtum  haemorrhage.  In  view  of  this  danger,  in  the 
rare  cases  in  which  the  conrlitions  are  associated,  Kehrer  recommended  tho 
induction  of  alH>rtion,  though  it  is  probaldo  that  the  bletnling  would  be 
as  dirticult  to  check  after  that  operation  as  after  full-terui  labor.  In  a 
caae  of  extra-uterine  pregnancy  under  my  observation  haemophilia  proved 
a  most  serious  complication  at  the  time  of  operation. 

Lead  Pomming. — i\  Paul  studied  the  histories  of  141  pregnancies 
occurring  in  women  suffering  from  chronic  Imd  poisoning,  and  found  that 
S6  ended  in  almrtion  or  prenmture  labor.  Moreover,  a  large  number  of 
the  cliildren  which  were  born  alive  perished  at  an  early  period,  only  10 
per  cent  remaining  alive  at  the  tenth  vear  There  is  no  doubt  that  the 
35 
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is  txansTiiitti^fl  throutj:li  Ibe  jtlncenta,  a^  in  a  |>rpiiifiiure  child  exani- 
inwl  by  Lewin  1(1  per  cent,  of  tl»e  total  weight  of  tlie  liver  was  due  to  it. 
FroDgea  etates  tlint  It^afl  poi&oninj?  not  only  leads  to  abortion  or  prema- 
ture lalior,  tmt  is  a  jioteiit  eaimt*  of  i^ttTility ;  as  in  the  Iniil  wnrk^;  of  Sar- 
dinia 1*0  per  cent,  of  the  married  women  are  RtATile,  and  an  additional  23 
per  eent.  have  only  one  eliihl. 

Diseases  of  the  Skin, — Impeiifjo  Tlerpviiformis^ — Ilehra  was  the  first 
to  eall  attention  to  the  t^erioiie  natare  of  this  dist*ase,  which  occurs  almost 
cxelusively  in  pretninnt  or  puerf^enil  wfvmen,  and  is  characterized  by 
superficial  pustules,  which  are  arranged  in  groups  or  clusters  with  inflam- 
matory basee.  New  lesions  appear  on  the  Iwrders  of  older  and  crusted 
confiuent  patches,  while  recovery  takes  place  in  their  centers.  The  lesions 
oeenr  on  the  trnuk,  thighs,  and  in  the  neit^dihorhood  of  the  genitalia,  hut 
rarely  upon  the  face.  They  are  iKTompanied  hy  itehinfr  and  constitutional 
symptoms,  chills  and  hi^h  fever.  The  recorded  mortality  h  about  7B  per 
cent.,  Debreuihl  having  collected  24  eases  occurring  in  Austria  and  Ger- 
many with  18  deaths.  The  diif^ease.  as  a  rule,  does  not  lead  to  abortion  or 
premature  labor,  and  many  of  the  women  affected  with  it  died  unde- 
livered. According  to  Seheuer,  it  is  toxipuiic  and  not  bacterial  in  origin. 
The  treatment  is  purely  palliative,  but  in  view  of  the  serious  prognosis 
it  may  he  advisable  to  adopt  Mayer's  su(?gestion  and  inject  into  a  vein 
small  quantities  of  blood  serum  obtained  froui  uonual  pregnant  women. 

HerpPii  Gesiaiiotns. — This  disease,  more  frecpieutly  known  as  dermatitis 
herpetiformis,  is  an  inflauimatory,  superfictally  seated,  multiform,  her- 
petiforra  eruption,  which  is  characterized  hy  erythematous,  vesieidar,  pus- 
tnlar,  and  bullous  lesions.  It  occurs  occasionally  in  prt-gnant  women, 
and  is  aeeompanied  liy  marked  luirniug  and  itching.  It  fuirsues  a  chronic 
course,  is  often  attended  with  fever,  and  sometimes  ends  in  death. 

Diihring  believes  that  it  is  probably  toxa^mie  in  origin,  though  similar 
lesions  sometimes  occur  during  the  eoorso  of  sepsis.  In  view  of  its  de- 
pressing character,  the  patient  should  be  filared  upon  tonic  treatment, 
while  the  itching  is  best  allayed  by  the  use  of  ointments  or  lotions  contain- 
ing oil  of  cade,  carbtdic  acid,  or  similar  substances. 

Prtfn7i/.'f.— Itching  is  often  a  distressing  com])Hcation  of  pregnancy.  It 
may  extend  over  the  greater  part  of  tlie  body  or  be  limited  to  the  gt^nitalio. 
General  pruritu»  shoubl  be  regarded  as  a  neurosis,  whirh  is  probably  tox- 
a»mic  in  origin.  It  often  gives  rise  to  intense  suffering,  the  itching 
sometimes  being  so  constant  that  the  patient  is  unalile  to  sleep.  In  some 
patients  the  loss  of  n^t  and  the  nervous  strain  attendant  upon  it  exert  a 
marked  influence  upon  the  general  condition.  Such  eases  are  best  con- 
trolled by  the  administration  of  nerve  sedatives  and  genera]  tonic  treats 
ment.  A  rigid  milk  diet  is  sometimes  followed  hy  excellent  resnUs.  When 
the  condition  is  not  amenable  to  treatment  and  the  patient  shows  marked 
signs  of  exhaustion,  the  termination  of  pregnancy  may  be  justifiable. 

Genital  pruritus — pniriim  intlrtv — may  be  due  to  several  causes,  among 
w^hich  arc  irritating  vaginal  discharges,  parasites  or  glycosuria*  Wlieu 
due  to  the  first-named  cause,  the  contlition  is  be^st  treated  l>y  the  adminis- 
tration  of  astringent  vaginal  douches  and   the  nuiintenanee  of  absolute 
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cleanliiiGBF,  At  the  same  time  the  itching^  may  he  allayod  by  tbe  employ- 
ment of  ointirieiitB  odiitainin^^  erKHine,  iiienthul,  cjr  oarfjoHe  aci*].  Pruritus 
of  fljahetic  ori^n  is  (ilist*rver[  hut  rarely,  hut  the  possiijility  of  its  oeeur- 
reiici'  shiuild  always  he  home  in  miod  ami  tlie  urine  examined,  Tf  sugar  is 
present*  relief  ciui  Im*  ohtainecl  only  hy  plaeinij  the  patient  upon  a  ri^s^tl 
anti-tliahetic  diet,  while  at  the  same  time  the  appropriate  ointments  should 
bo  employed.  Oeeasionally  intense  itching  about  the  anus  may  he  due  to 
the  presence  of  seat- worms,  which  are  hest  destroyed  by  the  u^e  of  rectal 
enemata  of  infusion  of  quasj^ia.  If  loea!  measures  firove  ineirectiial,  a  dose 
of  5  frrains  of  santonin  at  niglit^  followed  hy  Itoebelle  salts  the  next  morn- 
ing, will  often  hrin|^  about  the  desired  resvdt. 

AbnorTnfjlities  of  Pigment af ton. — During  jiregnancy  abnormalities  m 
pigmentation  are  not  infrequently  noted,  which  are  parttenlarly  markeil 
along  the  linea  alba  and  about  tbe  breasts.  In  other  cases  unsightly  yel* 
lowish  splotcheft--'€/oa.s^//?a— ajipear  upon  the  face.  They  are  not  anuniable 
to  treatment,  but  usually  disappear  prom[jtly  after  childbirth. 

Umnatonm  of  Ihe  AbJofninai  Waifs. — Stoeckel  has  reported  two  cases 
of  lupmatoma  of  tbe  abdominal  walls  occurring  during  pregnancy.  In  one 
case  tbe  tumor  WBfi  situated  in  the  sheath  of  tbe  right  rectns  muscle  just 
above  the  symphysis,  while  in  the  other  it  appeared  as  a  large  mass  in  tbe 
right  bypo gastric  region,  which  was  mistaken  for  tlu^  hcail  of  the  child. 
The  condition  resulted  from  ru{4Tire  of  the  inferior  and  superior  epigastric 
artery  resjieetively, 

Eelajaiion  of  the  Pelvic  Joints, — Owing  to  ihe  great  vascularity  inci- 
dent to  prignanc},  tbe  various  pelvic  joints  always  show  a  somewhat  in- 
creased motility.  Oecasionally.  however,  the  softening  of  the  inkTartieular 
cartilage  at  ihe  symphysis  pubis  admits  of  such  abnormal  motion  in  tbe 
joint  as  to  interfere  seriously  with  tbe  eornfort  of  the  patient,  who  suffers 
from  intense  dragging  pains  in  tlie  pelvis  and  lower  abdomen;  while  at 
t!ie  same  time  the  gait  may  he  so  jirofoundly  altered  as  to  suggest  the 
existence  of  cercliral  or  spinal  trouble.  In  suclt  cases  tbe  application  of 
a  tightly  fitting  bandage  about  the  thighs  is  followed  by  marked  improve- 
ment, though  04:'casionally  the  svniptoms  are  bo  pronounced  that  tbe  j>atient 
is  obliged  to  take  to  her  bed.  The  conrlition  usually  disappears  sponta- 
neously during  tlie  course  of  tbe  yjuerpcrium,  hut  in  exceptional  instances 
it  may  persist  and  give  rise  to  such  great  discomfort  that  it  may  become 
necessary^  to  "wire"  the  joint, 

Simikr  relaxation  may  involve  the  sacro-iliac  joints  and  cause  great 
suffering.  Particular  attention  lias  been  directed  to  its  fre<pieney  and 
significanee  by  Goldtbwait  and  Osgood.  In  many  instances  great  relief 
may  he  afTordcd  hy  apfilying  adhesive  strifKS,  which  extend  outward  from 
tbe  posterior  surface  of  the  sacrum  to  tbe  external  portion  of  tbe  tbigbs, 

AccldeEts  during  TTtgnuncy.—The  pregnant  woman  is  exposed  to  tbo 
same  possibility  of  injury  as  at  other  times,  the  prognosis  not  being  mate- 
rially altered  except  that  abortion  frequently  occurs.  Pregnancy  itself 
may  !je  complicated  hy  accidents  which  are  incident  to  that  condition,  tbe 
most  important  being  rupture  of  an  extra-uterine  pregnancy,  rupture  of 
the  nterns,  and  premature  separation  of  tbe  placenta — all  very  serious  com- 
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plications.  Their  mode  of  production  and  treatment  will  be  considered  in 
detail  in  the  appropriate  chapier&. 

Surgical  Operations  during  Pregnancy.— Formerly  it  was  believed  that 
the  perfonnanco  of  gur^ical  opcnitions  during'  preiirnajiey  would  almost  in- 
evitably l>ring  about  ahoHion  or  prcnuilure  biljor,  e\t/n  the  extraction  of 
a  tooth  being  eoni^idered  a  serious  procedure.  At  present,  however,  thanks 
to  anEei^tbcji?ia  and  a  perfected  surj:rieal  technique,  many  operations  can  be 
performed  at  this  time  with  liut  little  additional  risk.  Accordingly^  when- 
ever a  condition  arises  in  the  pregnant  woman  which  imperatively  demands 
surgical  treatment,  the  necessary  operation  Bbould  be  performed  without 
hesitation.  At  the  same  time,  if  the  indication  h  not  pressing,  it  is  ad- 
visable to  defer  interference  until  after  delivery,  so  as  not  to  subject  the 
patient  to  an  adrled  strain. 

A  review  of  tlie  literature  goes  to  show  that  amputations  are  not  more 
dangerous  than  at  other  times.  Several  oliservers,  notably  Folk  and  Cragin, 
have  removed  the  kidney  without  terminating  pregnancy,  and  numerous 
cases  are  on  record  in  which  jiaranephritic  or  hroail-ligfnnent  abscusiiC'g  have 
been  opened.  Tumors  of  the  generative  tract  con  likewise  be  exci&ed 
without  great  risk  or  markedly  increasing  the  danger  of  premature  labor. 
Tht'se  conditions  are  considered  in  the  chapter  upon  the  Complication  of 
Pregnancy  by  Diseases  and  .Abnormalities  of  the  Generative  Tract. 

Appe7if/trn7k^'.— Appendicitis  probal)ly  occurs  as  frequently  during  preg- 
nancy as  at  other  tiuice,  but  until  recently  it  was  comparatively  overlooked, 
in  great  part,  no  doubt,  l>eeause  of  the  diiticulty  of  diagnosis.  Renvall 
in  1908  recorded  2i>  personal  cat^es,  and  collected  253  cases  from  the  litera- 
ture. 

It  should  be  regarded  as  a  very  serious  complication,  as  many  women 
die  if  not  operated  upon,  while  the  surgical  procedures  undertaken  for  its 
relief  are  frequently  followed  by  pre^mature  lalKjr. 

PregTianey  does  not  ])rt»dispose  to  it^  occurrence,  but  in  cases  of  chronic 
disease  in  which  the  appendix  has  liecome  adherent  to  the  appendages  or 
uterus  exacerbation  may  result  from  the  traction  exerted  by  the  enlarging 
organ.  Moreover*  when  the  process  has  eventuated  in  abi^ecss  forma- 
tion, the  rapid  decrease  in  the  size  of  the  uterus  following  delivery  may 
readily  bring  about  rupture  of  the  abscess  w^alls. 

The  symptoms  do  not  ditTer  from  those  observed  in  non-pregnant 
women,  but  the  condition  is  frequently  overlooked,  as  the  pains  are  often 
considered  as  being  due  to  the  pregnancy  itst^lf,  while  the  di8tention  of 
the  abdominal  walls  by  the  enlarged  uterus  uuikes  diHieult  the  appreciation 
of  the  rigidity  and  muscle-spasm,  which  are  usually  valuable  diagnostic 
aids, 

One  should  always  consider  the  possibility  of  appendicitis  when  a  preg- 
nant woman  complains  of  jmin  in  the  right  side  of  the  abdomen,  asso- 
ciated with  an  elevation  of  temperature  and  pnlse,  provided  some  more 
satisfactory  explanation  for  the  condition  cannot  be  found.  It  should,  how- 
ever, be  remembered  that  pyelitis  or  inflammatory  conditions  of  the  ap- 
pendages may  give  risi*  to  identical  symptoms.  At  the  time  of  labor  and 
during  the  puerperimn   its  recognition   is  still  more  difficult,  and  many 
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women  have  died  from  perforative  peritonitis  with  the  diagnosis  of  pnei^ 
peral  infection. 

Oj^eration  is  indicated  in  all  cases  in  the  early  months.  Later  in  preg- 
nancy the  presence  of  the  enlarged  uterus  renders  it  difficult  to  espoee  the 
parte  satisfactorily,  and  may  seriout^ly  interfere  \inth  proper  drainage  should 
it  prove  necessary-  In  view  of  this  ditficnlty^  it  has  been  suggested  that 
the  uterus  be  emptied  by  accouchement  force  before  opening  the  abdomen. 
I,  however,  do  not  believe  that  it  is  necessary,  and  am  convinced  that  its 
general  adoption  will  add  to  the  gravity  of  the  operation.  In  the  early 
months  abortion  is  not  likely  to  occur^  provided  the  uterus  has  not  been 
subjected  to  much  manipulation;  in  the  latter  months  premature  labor 
is  frequently  observed,  particularly  in  eases  of  abscess  formation.  It  may 
be  due  to  one  of  several  factors — manipulation  of  the  uterus,  fever,  and, 
when  an  aliscess  has  formed,  to  the  direct  transmission  of  bacteria  from 
it  to  the  fcetua. 

Intestinal  Obsiruciwn, — -Tliis  rare  complication  of  pregnancy  should 
be  treated  upon  general  surgical  principles.  I  have  seen  two  cases.  In 
the  first  intussusception  occurred  at  the  site  of  a  tiiljercular  ulcer,  and 
death  followed  resection  of  the  gut;  while  in  the  second  case  obBtniction 
was  due  to  constRction  by  a  peritoneal  adhesion  in  a  case  of  tubercular 
peritonitis.  This  was  relieved  by  operation,  and  the  fmtient  was  delivered 
at  term,  but  died  some  weeks  later  from  miliary  tuberculosis. 

LITERATURE 


Aj>lsb  u.  Thaleb.     Exp.  und.  klin.  Studicn  uber  die  Gravictitats-tetanie.     Zeitschr.  f. 

Geb.  u.  Gjn.,  19^)8,   194  223. 
ARi^TEUi.      SchwaDgerachaft    und    Gebart   complicirt    durcia    Struma.       Berichte    u. 

Arbeiten,  1885,  ii,  131. 
Ahlfeld  und  Marchand.    Aldfeid's  Lehibuch  dcr  Geburtahiilfe,  II.  Aufl.,  1898,  239. 
Albebs-Sch5nbero.     Komprossioo  der  Trachf^a  in  Folge  von  ScbilddnisenHchwellung 

in  dfir  Gravkiitat,  Traeheotomic.     Zontralbl  f.  Gyn,,  1895,  xii^  454-458. 
Aechambaub.     Le  t§tano8  pcnrlant  la  |froa«eHse.     La  Revue  M^d.j   1896,  413. 
Bab.    Bakteriolo^io  u.  Biologie  der  kongenitaJeD  Sjrphilia.     Zeitschr.  f.  Geb.  u,  Gyn,, 

I907p  Ix,  161  2 IL 
Baisch.   Erfolgo  imd  Aufisicbtea  der  Behandlung  der  hereditaren  Lues,    Mo»atS6chr. 

f.  G€b.  u.  GjD.,  1911,  xxxiv.  273-283, 
Ballantyne  and  Mu.liqan.    A  Case  of  Scarlet  Fever  in  Pregnancy,  with  Infection 

of  the  FcBtuB.     Trans.  Edinburgh  Ohst,  Sm;.,  1893,  :Kviii,  177. 
Bab  et  BouLLfe,    Grippe  et  puerp^ralit^,     L 'Obat^triqne,  1H98,  Hi,  193-214. 
Basnes.    On  the  Tbromboeis  and  EmboHa  of  Lying-in  Women.     Trana.  Lond.  Obftt. 

Soc,  1863,  iv,  30  53. 
Behm.     Ueber  intrauterine  Vaccination.     Zeitschr.  f.  Geb.  ii,  Gyn,,  1882,  vlii,  1-21. 
BiGNAMr.     Tiroidiamo  e  gravidanza,    Ref.  rObst^trique,  1896,  i,  174. 
BLEYNre.     De  1  'avenir  ilee  feoimes  n^phrectomia^eB  qui  deviennont  enceintes.     ThSae 

de  Paria,  1910. 
Blot.    De  la  glycoaurie  phyaiologiqno  chc^K  lea  femnies  on  cmiches,  etc,    Compteii  Tea* 

dug  de  Tacad.  dea  sciencea,  1850»  xliii,  076. 
Bollinger.     Ueber  Menmdien-  und  Thi*irp<Miken,     Volkmana'a  Sammlving  kliu.  Vor- 

trage,  1877,  Nr.  116, 


514 


ACriDENTAL    COMPLICATION    DUE    TO    DISEASE 


BniST.     Chorea  Gravidarum.     Trana.   Edinburgh  Obat.  Sop.,  1892,  January  12, 
Cameron*     The   Influence  of  Leukaemia   upon  Preguaucy  and  Labor.     Amer.  Jour. 

Med.  Sciencea,  1888,  N.  S.,  xcv,  28-34, 
CabboKKULI.     Quoted  by  Lubarsch. 
Chiaventone.     De  Fh^maturie  de  la  groaaesse,     Annales  de  gyn.  et  d^obst.,   1901, 

Iri,  196-219. 
Coif MANDEUE  et  PoRCHEB,   RechcrcheB  sur  les  sucres  uriuairea  chiz  la  fcrame  enceinte. 

Archives  gen.  de  m^d.,  1904,  cxciv,  2241  and  2525. 
Gbagin.     Congenital   FeJvie   Kidney  Obstrueting  the  Parturient  Canal.    Amer.  Jonr. 

Obst.,  1898,  xxjtviii,  36-41. 
Pyelitis  Complicating  pT^'griaucy.     Trana.  Am.  Gyn.  8oc.,  1904,  xxix,  118-128. 
Dabney  ami   Harris.     Rt-port  of  a  Case  of  Gonorrboeal   Endocarditi»  in  a  Patient 

Dying  in  the  Puerperium.     Bulletin  of  the  Johns  Hopking  Hosp.,  1901,  xii, 
DKBaEUiHL,    Impetigo  herpetiformis.     Beanier,  Brocq  et  Jacquet,  La  Pratique  derma* 

tologique,  1901,  ii,  915  920. 
B»M£LIN.     Contribution   h  1  '^tude   des   cardiopatbies,  etc.     L  *Ob8t6trique,    1890,   i, 

4157. 
Di;ncan.     On  Puerperal  Diabetes.     Trans.  Lond.  Obst.  Soe.,  1882,  xxiv,,  256-285. 
Edmonds.     Malaria  anil  Pregnancy.     Brit.  Med.  Jour.,  1899,  April  29, 
EuLENBERG.      Ueber    puer(>erale    Neuritis,    etc.      Deut&ehe    ined.    Wochenschr.,    1895, 

118-121  and  140-146. 
Pelkix.     The   Influence  of  Influenza  upon  Women.     Trans.   Edinburgh  Obst.  Jour., 

1892,  xvii,  12. 
Fellner.     Herx  u.  Scbwangersrhnft.     Monatsschr.  f.  Geh.  u.  Gyu.,  1901,  xiv,  370-417 

and  497  520. 
FiNDLEY.     Perniciona  Ann?mia  and  F'regnancy.     Am.  J.  Obst.,  1908,  Iviii,  51-57, 
FioRL      Un    caso    di   tranamisBione   di    morbillo    della   madre    al   feto.      Frommel^a 

Jahresbericht,  1900,  xlv,  722. 
Fournier,      L'h§r§dit^  syphilitique.     Paris,  1891. 
French  and  HiCKS.     Chorea  gravidarum.    Practitioner,  1906,  Ixxv^ii,  178-194. 

Mitral  Stenoaia  and  Pregnancy.    J.  Obst.  and  Oyn.  Brit.  Empire,  1906,  x,  201-246. 
Frikdmann.     Exp.  Beitriige  z.  Frage  kongenitaler  Tuberkelbazilleniibertragung,  etc. 

Virchow^s  Archiv.  1905,  clxxxi,  150-179. 
Fbommer.   Exp.  Vereuche  zur  parathyreoidealon  Inauffizienz  in  Bezng  auf  Eklampaie 

u.  Tetanie.     Monataachr.  f.  Geb.  n,  Gyn.,  1906,  xxiv,  748  761. 
Fbongea.     Quoted   by   Fritsch,   Prnchtabtreilmng,     Wien  u.   Leipzig,    1911,  p«  58, 
Oast.     Experi  men  telle  Beitrage  zur  Lehre  von  der  Impfung.     Schmidt 's  Jahrbucher^ 

1879,  clxxxiii,  201. 
Gaulabd  et  Bvt.     Tuberculoae  pulmonaire,     AcconchementB  et  maladies  dea  femmea 

en  couebea,  1901,  207  220. 
GoLDSBOftouoH.     Jnhna  Hopkins  llospita]  BnlK^  1904,  xv,  193. 
GoLDTHWAiT   and    OsuCKiD.      A    CnnRid<*ration    of    the    Pehic    Articulations    from    an 

Anat.,  Path.,  and  CUnieal  Standpoint.    Boston  Med.  and  Surg.  Jour,,  1905,  cliii, 

593-601. 
Goth.     Ueber  den  EinfJuin  der  Malariainfection  auf  Schwangersehnft,  etc.    Zeitachr. 

f.  Geb.  u.  Gyn.,  1881,  vi,  17-34. 
Graefe.     Die  Einwirkuug  dee  Diabetes  mellltua,  etc.    Graefe's  Bammluog  zwangloner 

AbhandUingen,  1897,  ii,  Heft  5. 
GtrtRAED.      Herzfehler  u.  Bchwangersehaft.     Monatsachr.  f,  Geb.   u.  Gyn.,   1900,  xit, 

571-577. 
Hacser.    Zur  Vcrerbung  der  Tuberkuloae.    Deutachea  Archiv  f.  klin.  Med.,  1898,  Ixi, 

S21« 


: 


■* 


LITERATURE 

Hebra.     Ueber  einzelne  wahrend  cler  Sehwaugergclittft  zu  beobachtemle  Hautkrank- 

heiteD,  Wiener  med.  Wochenschr,,   1872,  Nr.  48. 
Heil*     Die  Complicatian  von  Schwangerschaft,  Geburt  u*  Wochenbett  mit  Wauder- 

tiulz.    Archiv  f,  Uyn.,  1907,  Ixxxi,  120- 128. 
HZKMAN.     Leukaemia  ami  Pregnancy.     Lancet,  1901  ^  ii,  October  12. 
Hicks.    A  Contribution  to  Our  Knowledge  of  Puerperal  Discaees,  etc.    Trans^  Lon- 
don ObBt.  Soc,  1871,  xii,  44- 113. 
HOFBAUEB.      Beitriig©  tut  iEtiologle  u,  klinik  der  Oraviditats-toxicoscn.  Zeitschr.  f. 

Geb.  u.  Gyn.,  190H,  Ixi,  200-274. 
Jaschke^    Die  Prognose  von  Schwangerachaft,  etc.,  bei  Herzfehlern.     Arctiiv  f.  Oyn., 

1910,  xcii,  466-512. 
Jolly.     Die  Indikation  des  kiinstlichen   AbortuB  bei  dcr   Behandluug  von  Xeuroaen 

und  Paychosen.     ZentralbL   f.  tiyn.,    11*01,  xxv,   1169  1170. 
Kehrer.     Die    Ha^mophilie    bei   weiblichem   Geschleciite.     Arebiv   f.   Gyn.,    1876^    x, 

201  237. 
Die  pbya.  ii,  patb,   Bcziebungen   der  weiblichen  Sexualorgane  turn  Tractua  intes-j 

tinalis,     Berlin,  1905. 
Klotz.     Beitrage  xur  Pathologic  der  Scbwangemchaft.     Archiv  f.  Gyn.,  1887,  xxix, 

448-475. 
Kkapp*    Typhus  u.  Schwangerflcbaft.    Monatsschr.  f.  Gcb.  u.  Oyn.,  1909,  xxx,  43-58. 
KOLLOCH.     Tbe   Protective  Influence  of  Vaccination,  etc.     Anier.  Jour.  Obst.,   1889, 

xxii,  1078. 
Ksc^NiG.     Bakteriologie  dea  Genitalkanalea  der  achwangeren,  kreiasendea  and  puerpe- 

ralen  Frau,  1S97,   180. 
Lebedepf.     Ueber  die  intrauterine  Uebertragbarkeit  dea  ErysipeL    Zeitschr.  f.  Geb* 

u,  Gyn.,  1886,  xii,  321-327. 
LiFiLEUR.     Quoted  by  BibemontDeasaignes  et  Lepage.     Precis  d 'Obat^trique,  1894, 

642. 
Levy.     Ueber  intrauterine  Infection  mil  Pneumonia  croupoaa.     ArcMv  f.  exp.  Path- 

ologie,  1896,  xxvi,  595. 
Lewin,     Ueber  die  Wirkung  dea  Bkia  auf  die  Gebirtnutter.     Berliner  klin.  Wocben- 

achr.,  1904,  xli,   1074  1078. 
LiEPMAKK.      Diabetes  nielli  tna   und   Metritis   deaaicans.     A  re  hi  v   f.   Gyn.,    1903,   Ixx, 

426-444. 
LoMEB.    Ueber  die  Bedeutung  dea  Icterus  gravi^larurn,  etc.     Zeitacbr.  f .  Geb.  u.  Gym,, 

1886,  liii,  169  185. 
Masern  in  *ler  Rrhwangeracliaft.     Zentralb!,  f.  Gyn.,  18S9»  xiit,  826. 
LuDWiG.     Ein  Beitrag  zur  Patbologie  des  Frucbtwaaaera.     ZentralbL  f.  Gyn.,   1895, 

xix,  281  284. 
LusK.     Mitral  Stenoais  in  Pregnancy,     Medical  News,  1893,  Ixii,  December   1. 
Lvorp.     Ptyaliamus  pernieioaus  gravidarum.     Kef.  Frommc!  *b  Jabreabericbt. 
Lynch,     Placental    Transmissioti.   with   Keport    of   a    Case   during   Typhoid    Fever. 

Johns  HopkiuB  Hospital  Reports,  1902,  x,  283-322. 
Mackenzie.    The  Maternal  Heart  in  Pregnancy.     Brit.  MmL  Jour.,  1904,  u,  918  923. 
Maffocci.     Rkhercbe  spenmeotale  intorno  al  passaggio  del  veneno  tubercularc  dai 

gonitori  alia  prole.     Revista  critica  ili  clinica  med.,   1900,  i,  221-229. 
Maillart.     Ueber  den  gonatigen  Einflufls  der  Schwangerschaft  auf  die  Enteroplose. 

ZentralbL  f,  Gyn.,  1900,  xxiv,  1342-1353. 
Masix)VSk:y.     Endometritis   decidualia   gonorrhoiea.     Monatsscbr.    f.   Ceb.   ii.    Gyn., 

1896,  iv,  212  218. 
IfATER.     Norraalea   Bebwangerscbaft-serum   als    Heilmittel   gegen   Schwangerachafta- 

dermatoaen.     ZentralbL  f,  Gyn.,  1911,  350-354. 


516 


ACCIDENTAL    COMPLICATIONS    DUE   TO    DISEASE 


Mt^LLEK.     Weitere   Beobachtun^n   beziiglich   ties    EiuHusses   det   lEHucnxa   auf   dem 

weibl.    Soxiialnpparat.     Miinch.  med.  Wochcnschr,,  J 895,  Nr,  41,  952. 
Netter.     Traiiflmisaion   mtrauterine   ile   ia  pneumonie,   etc.     Cotnpies   rendua   de   la 

Boe.  (le  bioJogio,  1889.  Mai   15.  187194. 
Neumann,     Ueber  puerperale  Uterusgonorrhoja.     Monateachr.  f.  G^K  d.  Gyn.,  1896, 

iv,  1091 15- 
Novak  u.   Ranzel.     Bcitrag   zur   Eenntniss  d€T   PJacenrartuberculoBe»     Zeitachr.   f. 

Geb,  u,  Gjm.,  1910.  Ixvii,  719  75  L 
^FlVBOELtD.     Ueber  das   Vorkommen   von   Kohlehydraten  un   Fruclitwasaer  bei  Dia- 
betes der  Mutter,     Zeitschr.  f.  Geb.  u.  Gyn.,  1906,  Iviii,  189-229. 
BHAUSEN.     Uotersut'bungeD  iiixr  die  Complication  dea  Puerperium  mit  Scbarlaeb. 

Arcliiv  f.  Oyn.,  1876,  ix,  169  195. 
Opitz.     Die  Pytdonephritig   gravidaruin  ot  pucrp<?rarum.     Zeitschr.   f.  Geb.  u.   Gyu., 

1905,  Iv,  209-294. 
OsLEB.     Puerperal  ABa-iiiia,  etc.     Boston  Mod.  aud  Surg.  Jour,,  1888,  xcix,  454-455. 
Palm.    Beitrag  zur  Vaccination  Bcbwangerer  Wochueriunen  u,  Ncugeborener.   Archiir 

f.  Gya.,  1901,  Ixli,. 348-365. 
Paltaup.     Zur  ^tiologie   der   Haderokraakheit.     Wien.   klio.   Wnclienschr,    1888,   i, 

Nr.  18. 
Paitl.     Coueid^rationa  sur  quelquea  maladiea  saturDiaeB.     Th^  de  Paris^  1861^ 
Payer.     Ueber  den  Eiuflusa  dea  Zuckera  auf  den  Stoif wechsel  der  Scbwangeren,  etc. 

Monatsschr.  f.  Geb.  u.  Gyn.,  1899,  xi,  784-806, 
r  Peterson.    Gall  Stones  During  Pregu a ncy.    Traus.  Am.  Gyn.  Soc.^  1910,  xixv,  4120. 
PiNAHD,    L 'appeiidieite   dana   sob   rapporta  avec   la   grossesse.     Aatiale-a   de   g^yii.   et 

d  'obat.,  1900,  liii,  357  388. 
QuEiREL.     Variole  et  groBaease.    Anuales  de  gyn.  et  d -obBt,,  1907*  N.  8.,  iv.,  137-147. 
Benvall.      Ueber  Appeadicitia  wahrerad   Scbwangerachaft   u.   Gebort.   Mittbeiluageii  - 

aua  EDgatrom's  Kliuik,  1908,  vii,  lSl-300. 
^BosSA.     Traubeazucker  im  Harn   uod  Fruehtwaaser,     Zentralbl.   f.   Gyn.,   1896,   tx, 

656  662.  ! 

BoBTOWZEN.     Ueber  die  Uebergang  wm  Milzbrandbaeillen   beim  Mcttachen  von   der 

Mutter  aiif  die  Prucbt  bei  Puatula  maligna.     Zeitschr.  f,  Geb.  u.  Gyn.,  1897, 

xxacvii,  542  552. 
BuNQK.    Die  acuten  Infectionskrankheiten  in  atiologiacher  Beziebung  ssur  Schwanger- 

acbaf  tauiiterbrechung.     Volkmann  'si  Sammliing  klin.     Vortrage,  Nr.  174. 
Banger.     Ueber  Leukamie  bei  Scbwangerschaft,  etc,     Archiv  f,  Gyn.,  1888,  xxziii, 

161-210. 
ScHEUEB.     Zur  Frage  der  j^tiologie  der  Impetigo  berpetifornis.     Arcbiv  fiir  Der- 

matologie,  1910,  ciii,  285-304. 
SCHMORL  u.  Geipel.     Ueber  die  Tuberculoae  der  menschlieben  Placenta.     Mimcheaer 

med.  Woehenachr.,  19D4,  li,  1676-1679. 
ScHEOCK.     Ueber  Chorea  gravidariim.     D,  T.,  Konigsberg,  1898, 
Schboedee.     Ueber  wiederbolte  Sch wan gerae haft  bei   Unealer  Leukamie.     Archiv  f. 

Gyn.,  1899,  Ivii,  26  35. 
ScHiJTi.    Ueber  der  EinfluBs  der  Cholera  auf  MenatTuation,  Schwangersehaft,  Geburt 

u.  Wocbenbett.     Zentralbl.  f.  Gjn.,  1894,  iviii,  1138. 
SirzENFEEY.    Die  I^ehre  von  den  kongenitalen  TiibeTculose,  etc.    Berlin,  1909, 
Smith.     Severe  Puerperal  Sepsis  Due  to  Gonococcus  Infection.     Cleveland  Med.  J.^ 

1911,  X,  810818. 
Bperung.      Zur  Kaauistik   der  Embolie   der  Logenarterie  w'ahrend   der  Schwaager- 

Mbafty  etc.    Zeit842br.  f.  Geb.  u,  Gyn,,  1893,  xxvii,  439-465. 


LITERATURE  517 

Stengel  and  Stanton.     The  Heart  and  Circulation  in  Pregnancy  and  the  Puer- 

perium.    Univ.  of  Pennsylvania  Med.  Bull.,  1904,  xvii,  202. 
Stkauss  et  Chambeblent.    Comptes  rendus  de  la  soc.  de  biologie,  1882,  novembre 

11  et  decembre  16. 
Thomas.    Tetany  in  Pregnancy.    Johns  Hopkins  Hosp.  Bull.,  1895,  vi,  85. 
TizzoNi  et  Cantani.    Becherches  sur  le  cholera  asiatique.    Ziegler's  Beitrage  zor 

path.  Anat.  u.  zur  allg.  Path.,  1888,  iii,  189*237. 
ViNAY.    Maladies  valvulaires  et  grossesse.    Archives  de  Tocologie,  1893,  805. 
Vaccinia  et  variole  an  cours  de  la  grossesse.     Lyon  M6d.,  1900,  mars  25. 
ViNAY  et  Cade.    La  py61o-n6phrite  gravidique.    L 'Obst^trique,  1899,  iv,  230-256. 
Vitanza.    Sulla  transmissibilita  dell'  infezione  colerica  della  madre  al  feto.  Biforma 

medica,  1890,  Nos.  48  and  49. 
Von   den  Velden.     Icterus   gravidarum.     Beitrage   zur   Geb.   u.  Gyn.,   1904,  viii, 

448-464. 
Wendt.    Beitrag  zur  Lehre  vom  Icterus  gravis  in  der  Schwangerschaft.     Archiv  f. 

Gyn.,  1898,  Ivi,  104-128. 
Whitpield.     Puerperal  Neuritis  Due  to  Vomiting  of  Pregnancy.     Lancet,  1889,  i, 

627-628. 
Williams.     The  Induction  of  Premature  Labor  for  Other  than  the  Usual  Indica- 
tions.   Maryland  Med.  Jour.,  1896,  xxiv. 
The  Clinical  Significance  of  Glycosuria  in  Pregnant  Women.    Am.  J.  Med.  Sci., 

Jan.,  1909. 
WoLPP.     Ueber  Vererbung  von  Infectionskrankheiten.     Virchow's  Archiv,  cxii,  177. 
ZwEiFEL.    Ueber  plotzliche  Todesfalle  von  Schwangeren  u.  Wochnerinnen.   Zentralbl. 

f.  Gyn.,  1897,  xxi,  1-16. 
Kiinstlioher  Abortus  bei  Chorea  gravidarum.    Zentralbl.  f .  Gyn.,  1901,  zxv,  1170. 


CHAPTER  XXVI 
THE    TOXEMIAS  OF  PREGNANCY 

Fortunately,  in  tho  vast  majority  of  cases  gestation  pursues  a  perfectly 
phy^oK>gicaI  v^\>un?^»  and  is  not  attended  by  untoward  symptoms.  At  the 
sMuno  time,  there  is  no  other  condition  in  which  the  border-line  between 
health  and  dist»ase  is  less  sharply  marked,  since  a  very  slight  irregularity 
often  surtk*es  to  wnvert  a  physiological  and  normal  into  a  pathological  and 
abnormal  state. 

The  general  metabolism  becomes  profoundly  modified  during  gesta- 
tion^  as  is  shown  by  the  fact  that  during  its  later  months  the  pregnant 
woman  storet?  up  nitn^gen  and  water  to  a  far  greater  extent  than  at  other 
timeci^  si>  that  it  would  ap[)oar  that  her  internal  "housekeeping"  is  con- 
duettnl  u[H>n  mueh  more  economical  lines  than  formerly,  iloreover,  it  is 
|m»lvable  that  the  excretory  functions  are  more  liable  to  serious  derange- 
ment, simv  they  an*  called  upon  to  care  for  the  elimination  of  the  waste 
jmnluets  of  the  fietal  as  well  as  the  maternal  organism.  For  this  reason 
wmny  wonien,  who  art*  {H^rfectly  well  at  other  times,  may  suffer  from  the 
n^tention  of  ivrtain  metabolic  products. 

Formerly  it  was  believed  that  the  retention  of  such  substances  gave 

rial*  to  abnonualities  in  the  function  of  the  liver  and  kidneys,  and  led  to 

the  jmnluetion  of  tlie  condition  which  we  now  designate  as  pre-eclamptic 

ttaannia.  or  even  txlampsia.     Following  the  statement  of  Bouchard  that 

all  prt^gnant  women  suffer  to  a  greater  or  lesser  extent  from  auto-intoxica- 

tlon,  ivrtain  KrtMieh  observers,  notably  Pinard  and  Bouffe  de  Saint-Blaise^ 

advaiU'tHl  the  sup|H)sition  that  practfcally  all  of  the  abnormal  manifesta- 

tionn  of  pregnancy  rest  upon  such  a  basis,  and  that  such  mild  conditions 

M  flight  headache,  s^tlivation,  or  certain  skin  eruptions,  on  the  one  hand, 

Mid  i»ueh  a  serious  disease  as  eclampsia  on  the  other,  represent,  respectively, 

th«  t^rlv  and  the  advanced  stages  of  one  and  the  same  process,  which  they 

d«ri|CnAttHl  as  hepato-toxaMuia.     Veit  held  that  all  of  the  disturbances  of 

prMluiney  rtwtlt  rrt>m  cytolytic  processes  following  the  entrance  of  ehori- 

qalo  tiwut*  and  fcetal  ivtoderm  into  the  maternal  circulation.     Moreover, 

Bloil^  Straus8,  Kwing,  and  others  teach  that  albuminuria,  vomiting  of 

VMMUCY,  yellow  atrophy  of  the  liver,  and  eclampsia  are  all  manifesta- 

'*       of  diiturbtnl  metal>olism,  and  should  be  grouped  together  under  the 

„JW»  hetding  of  toxaemia  of  pregnancy. 

"jm  ttn  iwult  of  niy  investigations,  I  am  convinced  that  such  views  are 

HMHi  ind  only  render  more  diflicult  the  ap])rcciation  of  the  several 

Imi  concerning  which  our  knowledge  ia  still  very  fragmentary  and 

^  Chemical  analysis  of  the  urine,  as  well  as  the  histological  stady 

H  (Mkl^lMd  at  autopsy,  clearly  indicates  that  essential  and  charac- 
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ic  differcneos  exist  bet  wren  the  varimps  condUions  tlius  grouped  to- 
gether; and  I  bi4iove  that  the  probability  of  the  eventual  discovery  of  their 
ultimate  causes  will  be  greatly  increased  by  considering  them  separately, 
and  at  tlie  same  time  candidly  admittinor  tliat  we  are  just  beginning  to 
realize  our  profound  ignorance  of  the  subject. 

Moreover »  it  eliould  be  borne  in  mind  that  totally  different  pathological 
conditions  may  be  acconipauied  by  identical  clinical  luanilestations,  bo 
that  a  proper  classification  cannot  be  based  upon  the  occurrence  of  such 
symptoms  as  albuminuria,  fever,  conm,  or  convulsion!^,  but  mut^t  depend 
upon  our  ability  to  isolate  certain  sipecific  poisonous  principles,  or  to  dem- 
onstrate distinctive  pathological  lesions.  Unfortunately,  the  former  is 
as  yet  out  of  the  question,  hut  the  latter  has  already  been  accomplished 
along  certain  lines.  We  shall  therefore  consider  separately  the  following 
groups  of  **toxa*mia  of  pregmmcy:''  {a)  I*ernicious  vomiting;  {h)  acute 
yellow  atrophy  of  the  liver;  (c)  nephritic  toxaemia;  (d)  pre-eclamptic 
toxffimia;  (e)  eclampsia;  (/)  presumaWe  toxiemias. 
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We  have  already  referreil  to  tlie  ordinary  type  of  nausea  and  vomiting, 
which  is  noted  in  the  early  weeks  of  gest<ition.  This  occurs  in  one  third 
to  one  half  of  all  pregnant  women,  usually  appearing  at  aliout  the  sixth 
week,  and  disappearing  spontaneoysly  six  or  eight  weeks  later.  In  such 
circumstances  the  patient  sutlers  from  nausea,  or  even  vomits  shortly  after 
arising,  whence  the  term  **inorning  sickness."  In  cither  cases  the  vomiting 
occurs  at  more  fret  pie  nt  intervals,  and  occasionally  lasts  for  a  longer  period, 
while  excejitionally  it  continues  througliout  the  entire  pregnancy. 

Ordinarily,  such  vomiting  is  attended  by  no  more  serious  results  than 
the  actual  discomfort  connected  with  it,  and  many  women  Cfmsider  it  so 
natural  an  accomjjaniment  of  ]>regn!iney  that  tluy  do  niyt  complain  of  it. 
Others,  however,  soon  demand  relief  from  the  physician,  and  the  mere 
enumeration  of  some  of  the  many  remedies  recommended  affords  eonclu* 
give  evidence  that  a  specific  cure  has  not  yet  been  discovered.  In  some 
instances  the  first  remedy  administered  is  followed  by  immediate  relief, 
while  in  other  cases  various  drugs  may  be  employed  in  succession  witliont 
result.  Hclief  sometimes  follows  the  administration  before  each  meal  of  a 
capsule  consisting  of  2  grains  of  pepsin  and  %  grain  nitrate  of  silver. 
Oxalate  of  eerium  in  5-grain  capsules,  or  as  an  effervescing  pre)>aration, 
dilute  tincture  ot  iodine,  dilute  hydrocyanic  acid^  cocaine,  or  bismuth  are 
also  reconmicnded. 

In  my  hands,  however,  drugs  are  rarely  re([uired,  except  for  tlie  relief 
of  constipation,  and  the  condition  can  usually  be  cured,  or  at  least  greatly 
amelir^ruted,  by  suggestion,  the  adoption  of  more  hygienic  methods  of  living, 
and  regulation  of  the  diet.  The  physician  should  not  make  liglit  of  the 
condition,  but  he  should  impress  upon  tfie  patient  that  vomiting  is  not  a 
necessary  accompaniment  of  pregnancy,  as  is  shown  hy  the  fact  that  eon- 
siderahly  less  than  oiw  half  of  all  pregnant  women  suffer  from  it,  and 
furthermore  that  it  can  be  controlled  by  exercise  of  the  will,  and  the  adop- 
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tioD  of  suitable  hygienic  and  dietetic  measures,  lie  should  then  inqtiire 
cere  fully  into  her  mode  of  life,  and  pee  that  proper  exercise*  occupation^ 
amusement,  and  reet  are  obtained.  The  diet  should  be  carefully  regulated. 
I  lay  great  stress,  particularly  on  account  of  its  suggestive  influence,  npon 
the  patient  eating  a  hard  dry  bisenit,  such  as  one  uses  with  cheese,  the 
moment  she  awakens  and  before  raising  her  head  from  the  pillow.  After- 
wards breakfast  may  he  taken  in  bed,  or  not,  according  to  her  habit.  The 
important  point,  however,  is  to  arrange  that  food  be  taken  at  frequent 
intervals  tfiroughout  the  day,  so  that  the  patient  gets  six  small  meals 
instead  of  three  larger  ones.  It  is  not  sulhcient  to  prescribe  this  in  general 
terms,  hut  precise  directions  should  l>e  given  as  to  exactly  what  sliould  be 
eaten  at  definitely  appointed  hours.  If  the  patient  be  impressed  with  the 
necessity  of  following  these  minutise  implicitly^  the  condition  will  usually 
pass  off  within  a  few  days  and  the  employment  of  drugs  will  l>e  unneces- 
sary. 

Occasionally,  the  vomiting  becomes  more  frequent  and  severe,  bo  thi 
in  extreme  cases  no  nutriment  of  any  kind,  not  excepting  water,  can 
retained*     The  condition  is  then   known  as  pernicious   vomiting,  whichj 
unlike  the  ordinary  morning  sickness,  is  extremely  serious,  and  sometimeB 
leads  to  a  fatal  issue,  no  matter  how  treated. 

According  to  Pick  and  Lwow,  pernicious  vomiting  occurs  about  once 
in  every  thousand  pregnant  women^  but  as  their  statistics  are  based  upon 
hospital  work  they  give  no  clue  as  to  its  incidence  in  private  practice. 
Among  the  neurotic  women  of  the  upper  classes  in  tliis  country  and 
France,  I  believe  tliat  it  is  encountered  ouce  in  every  several  hundred  preg- 
nancies, but  it  appears  to  be  less  frequent  in  England  find  Germany. 

JEtiology. — ^Until  comparatively  recently  our  knowledge  concerning  the 
nature  of  the  affection  was  extremely  defective,  and  even  now  our  informa- 
tion is  not  entirely  satisfactory.  In  niy  monograph,  which  appeared  in 
190fi,  1  stated  that  the  evidence  then  available  justilied  the  difTerentiation 
of  three  types  of  serious  vomiting,  namely,  reflex,  neurotic,  and  toxaemic. 
At  present,  althougli  I  believe  that  a  toxa^mic  element  is  the  underlying 
factor  in  all  varieties,  as  well  as  in  the  ordinary  morning  sickness,  I  hold 
that  the  same  terminology  should  be  employed;  as,  in  reflex  and  neurotic 
vomiting,  the  toxBcmia  seems  to  act  merely  as  a  predisposing  cause  and 
usually  gives  no  trouble  after  ttie  anatomical  or  neurotic  condition  is  over- 
come or  removed. 

The  reflex  variety,  as  the  name  implies,  results  from  the  presence  of 
structural  ahnorraalities  in  other  portions  of  the  body,  and  particularly 
in  the  generative  tract.  Thus,  it  is  sometimes  associated  with  retroflexion 
of  the  uterus,  an  ovarian  tumor^  or  some  other  lesion  of  the  generative 
organs,  and  immediate  relief  may  follow  the  replacement  of  the  uterus, 
the  removal  of  the  tumor,  or  the  correction  of  the  abnormality.  I  must, 
however,  confess  that  with  more  extended  experience  I  believe  less  and 
less  in  the  reflex  factor,  and  am  inclined  to  attribute  to  suggestion  many 
of  the  cures  wliich  appear  to  follow  its  correction  or  removal. 

Attention  was  particularly  directed  to  the  neurotic  variety  by  Kaltcn- 
bacb,  who  stated  in  1891  tluit  the  vomiting  of  pregnancy  is  usually  a 
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manifestation  of  a  neurosis,  somewlmt  iillird  to  liysterin,  and  is  readily 
anienabk'  iu  suggesUve  treatment.  Clinical  observation  affords  abundant 
evidenc€  in  favor  of  such  a  view,  as  it  is  well  known  that  many  women, 
who  are  apparontly  on  tlie  verge  uf  deatb  froio  starvation  as  the  resnlt  of 
vomiting,  suddenly  beeomr  better  Bfiontaneoiisly  following  a  tlireat  to  induce 
abortion.  Moreover,  ]>ronipt  cure  sometimes  follows  the  mere  ad  mini  st  ra- 
tion of  an  anipsthetie,  or  the  employment  of  the  most  varied  and  unsci- 
entific methods  of  treatment,  euefi  ae  the  une  of  an  eleetrieal  battery,  wdiich 
18  entirely  out  of  order,  or  the  application  of  leeches  or  of  various  medica- 
ments to  the  cervix.  Furthermore,  it  may  be  eafely  assumed  that  the 
cures  following  dilatation  of  the  cervix,  as  recommended  by  Copeman,  are 
in  reality  due  to  suggestion. 

In  the  true  toxa'inic  variety,  on  the  other  hand,  the  reflex  and  neurotic 
elements  are  absent,  and  the  condition  is  associated  with  a  profound  dis- 
turbance of  metabolism,  which  is  manifested  by  striking  changes  in  the 
urine,  and  in  fatal  cases  by  the  presence  of  definite  lesions  in  the  liver  and 
kidneys.  It  was  first  shown  in  my  clinic  that  the  urine  in  such  casea 
presents  a  high  ammonia  coefficient,  indicating  that  a  much  larger  propor* 
tion  of  the  total  nitrogen  is  excreted  in  the  form  of  ammonia  than  usual, 
while  Ewing  believes  that  the  same  may  be  said  of  the  *^undeteruuned  or 
rest*'  nitrogen.  Normally,  during  pregnancy  the  ammonia  coethcient 
varies  between  4  and  5  per  cent.,  but  in  toxjemic  vomiting  it  may  rise  to 
great  heights — from  20  to  50  per  cent.  (Figs.  44ti  and  447.)  While  I  do 
not  believe  that  such  an  occurrence  is  pathognomonic,  as  will  be  indicated 
below,  it  undoubtedly  indicates  a  profound  perversion  of  metabolism,  which 
must  be  associated  with  grave  danger  to  the  patient. 

Matthews  Duncan  in  1879  pointed  oiit  that  the  condition  was  some- 
times associated  with  serious  hepatic  lesions,  but  this  was  not  generally 
recognized  until  the  work  of  Stone,  Ewing,  and  myself  showed  that  in 
many  of  the  fatal  cases  lesions  were  present  in  the  liver  identical  with 
those  occurring  in  acute  yellow  atrophy.  In  such  eases  there  is  profound 
neerosiB  of  the  central  portion  of  the  lobules,  while  the  periphery  remains 
intact,  and  in  one  of  my  specimens  the  destruction  of  tissue  was  so  great 
that  practically  nine-tenths  of  the  entire  organ  w^as  thrown  out  of  func- 
tion (Fig.  444).  In  other  cases,  the  necrosis  is  absent,  but  the  entire  liver 
has  undergone  marked  fatty  degeneration,  so  that  upon  staining  fresh 
sections  with  Sudan  red  practically  the  entire  specimen  seems  to  be  filled 
with  fat.  Winter,  Hofbauer  and  Czyzewicz,  and  many  others  have  de- 
scribed similar  changes.  The  renal  lesions  are  degenerative  in  character, 
and  are  practically  limited  to  the  convoluted  tubules,  wiiose  epithelium  in 
many  cases  is  necrotic  and  whose  lumina  are  fiHcd  with  debris.  As  a  mle, 
the  renal  changes  occur  only  in  the  terminal  stages  of  tlie  disease. 

As  the  hepatic  lesions  are  ahsohitely  different  from  those  observed  in 
eclampsia,  in  which  the  process  is  essentially  one  of  thrombosis  and  begins 
in  the  periportal  sfiaces,  I  hold  that  toxaeraic  vomiting  is  an  entirely  dis- 
tinct process,  and  that  the  tw^o  diseases  have  only  two  points  in  common, 
namely,  that  both  occur  in  pregnant  women  and  are  manifestations  of  dis- 
turbed metabolism.     It  should  not,  however,  be  believed  that  the  essential 


THE   TOX/EMIAS   OF   PREGNANCY 


proeei=?<J  in  the  foniitT  consists  in  tlu*  lesioni^  jiiBt  (iescrihed,  hut  rather  m 
tlie  underlying  toxji'inia  to  whitli  tht>y  are  iluc.  FurUirnr)on\  whih*  it  h 
probabte  that  the  extensive  doBtruetion  of  liver  tissue  nmy  aeoount  for  a 
part  of  the  urinary  ehanf2:e8,  by  so  interfering  with  tlu'  intermediury 
stages  of  proteicl  iiR*taholisiir  that  ammonia  and  other  ineonipletely  oxi- 
dized fiubt^tances  are  excreted  insti'ad  of  urea.  I  aui  inelined  to  liold  that 
the  greater  part  of  tlu;  change  is  dependent  upon  the  underlying  toxaemia, 
concerning  whose  nature  we  are  as  yet  ignorant. 

Tliese  views  have  not  gone  unehallengid,  as  Longrldge,  Leathes,  and 
others  ur^e  that  tiie  high  ammonia  eoellkient  h  sijuply  a  nuinifestation 
of  an  acidosis;  rnderhill  and  Hand  consider  it  merely  an  aeeoiripaniment 
of  inanition  and  tn  no  way  connected  with  a  toxfeniic  process;  wliile  Whip- 
ple and  Sperr)'  and  others  suggest  that  the  hepatic  and  renal  h^sions  may 
result  from  pois^oning  by  the  chloroform  used  at  the  induction  of  abortion. 
The  high  standing  of  such  critics  entitles  thein  to  consideration,  and  I 
admit  that  their  views  are  partially  correct,  hut  at  tlie  same  time  I  contend 
that  they  are  not  of  universal  application,  and  by  no  means  invalidate  the 
conelusions  I  have  drawn. 

Inhere  is  no  doubt  that  pregnant  wouum,  Just  as  other  individuals^  suf- 
fer from  acidosis  from  various  causes,  which  will  naturally  he  aceoinpanied 
by  a  high  ammonia  coefficient.  Such  an  admission,  however,  does  not 
indicate  that  a  high  ammonia  coeiheient  in  wcmien  suffering  from  per- 
'nicious  vomiting  is  always  susteptihlc  to  such  an  explanation.  That  this 
is  not  the  case  is  shown  by  the  fact  that  in  many  instances  1  have  found 
that  the  employment  of  copious  rectal  enemata  of  sodium  bicarbonate,  and 
in  one  instance  even  its  intravenous  administration,  had  no  effect  upon 
the  anmionia  coefficient  nor  upon  the  reaction  of  tiie  urine,  which  would 
have  l>een  materially  altered  were  we  dealing  with  a  mere  acidosis. 

Furtlienuorc*.  I  am  perfectly  willing  to  admit  that  an  acidosis  incident 
to  starvaticm  may  he  aecoiupanird  by  a  high  ammonia  coefficient,  and 
Fig.  447  gives  an  illustration  in  jjoint.  On  tlie  other  hand.  I  contend  that 
all  cases  presenting  a  high  anmujuia  coefficient  are  not  of  this  char- 
acter. That  this  is  so,  is  clearly  illustrated  l>y  the  history  of  the  patient 
wliose  urinaiy  analysis  is  represented  in  Fig.  44r>.  In  this  instance  no 
food  had  been  taken  for  some  time  prior  to  the  induction  of  abortion,  nor 
for  several  days  afterward,  and  yet  the  amunmia  cncffVieut  fell  from  33 
per  cent,  to  practically  noruial,  while  the  inanition  still  continued.  It 
Beems  to  me  that  the  only  explanation  for  such  an  tvccurrenec  is  that  the 
high  ammonia  was  a  manifestation  of  a  toxaemia,  which  ceased  as  soon  as 
the  pregnancy  which  caused  it  was  ended. 

Likewise,  the  fact  that  one  of  my  patients  died  several  days  after  the 
vomiting  had  ceased,  and  while  taking  a  satisfactory  quantity  of  nutriment, 
would  indicate  that  starvation  is  not  the  only  factor  concerned.     In  other 
[eases  the  appearance  of  jaumlice  or  the  findings  at  autopsy  would  point 
[to  a  similar  conclusion;  as  no  one  contends  that  such  conditions  are  ordi- 
nary manifestations  of  inanition. 

Finally,  I  am  quite  prepared  to  admit  that  the  liver  lesions  may 
result  from  chloroform    |>oisouing   if  that  drug  were  used   as  an   anaes- 
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thc^tic  wh^n  the  abortitm  was  iDfliirefl,  But  when  similar  losions  are  oh- 
stTved  when  dher  or  nitroijg  oxirlo  are  cmployefl,  antl  more  particij]nrlv 
in  patientg  who  die  before  an  attempt  at  ahortion  has  been  marie,  it  is 
eviflent  that  in  ^iieh  easef^  the  lesions  must  he  due  to  m>me  tether  fj^etor. 

After  making  all  of  tiieee  alhiwjinees  and  adrnissionf?,  ]  have  no  hesita- 
tion in  stating  that  there  ig  abundant  evidence  to  prove  that  certain  cases 
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Pio.  444*^ — ^LiTira  from  Vomtttno  of  Prkonanct  SnowrNO  Central  Necrobis,     X  50, 
F*  L.  C,  liver  cells  showing  fatty  dcRpDeraliuLi ;  L.  C,  undiunged  liver  oellB;  N.,  zLTcaB  ol 

necroBis;  P.  S,,  portal  spuce. 

of  pernicious  vomiting  are  due  to  a  toxaemia,  which  is  associated  with  a 
high  ammonia  coefhcient,  a  nuirked  reduction  in  the  output  of  urea,  and 
with  profound  degenerative  le8ion.s  in  the  liver  and  kidneys. 

STmptoms. — Ordinarily,  pernicious  vomiting  begins  as  the  simple 
nausea  and  vomiting  of  pregnancy,  which  gradually  becomes  so  fre<pient 
and  severe  that  nothing  can  he  retained  by  the  stomach.  Unfortooately, 
the  mere  severity  of  this  symptom  gives  no  clue  as  to  whether  one  has  to 
deal  with  the  neurotic  or  toxjEvnie  type.  In  the  furrncr  tlie  vomiting  may 
continue  for  weeks,  and   the  patient  gradually  becomes  more  and  more 
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emaciated,  and  eventual 
instituted. 

Toxaeiuie  vomiting  uiay  weur  iu  either  an  arute  or  elironie  form.  In 
the  former  the  disease  pursues  a  rapid  course,  and  the  patient,  after  a  few 
days  of  ordinary  vomiting",  may  beg^in  to  eject  coiTei'-ground  vomitus^  soon 
passes  into  a  somnolent  or  comatojie  condition,  and  dies  within  a  week 
or  ten  days  without  emaciation.  In  the  latter,  and  much  more  frequent, 
variety  constant  vomiting  may  persist  for  weeks,  the  patient  becominj 
markedly  emaciated  hefore  the  seriousness  of  the  condition  is  appreciated 
Then  she  hegins  to  vomit  coiTee-|rnJund-]ike  material,  which  she  rejects 
in  large  quantities  and  without  apparent  effort.  At  this  time  symptoms 
indicative  of  toxaemia  appear,  the  patient  becoming  torpid  or  violently 
excited  and  soon  passes  into  a  condition  of  coma,  which  is  occasionally 
accompanied  by  convulsions.  Tn  some  instanct^  i^ligbt  jaundice  may  de-^ 
velop,  and,  toward  the  temnnal  stage  of  the  disease,  the  urine  beeomi 
greatly  diminished  in  amount,  and  contains  albumin,  eost^,  and  even 
blood.  Formerly  it  was  taught  that  in  the  later  stages  of  the  disease  fever 
frequently  occurred,  and  was  associated  with  a  rapid  and  thready  pulse 
BBd  pronounced  albnniinnria.  This,  however*  has  not  been  my  experiencMi*, 
aa  fever  was  absent  in  all  of  my  fatal  cases.  The  behavior  of  the  pulse 
is  not  constant — in  some  cases  it  soon  becomes  rapid  and  thready,  wdnle 
in  others  it  is  scarcely  accelerated.  Several  of  my  patients  have  recovered 
with  a  pnlse  of  120  or  over,  while  in  a  fatal  case  it  did  not  exceed  9(5.  For 
these  reasons,  I  cannot  accept  Pinard's  dictnni  that  abortion  should  alwaya| 
be  induced  whenever  the  pulse  rate  continues  higher  than  100. 
Jp^  Diagnosis* — Acute  toxa?mic  vomiting  is  readily  recognized,  but,fro] 
^^  my  experience  it  is  impossible  by  a  single  clinical  examination  to  dlag' 
nostieate  the  chronic  variety.  Thus,  it  may  happen  that  two  women  pay 
appear  to  be  equally  ill  and  to  present  the  same  degree  of  inanition,  y* 
careful  examination  will  show  that  one  is  suffering  from  neurotic  and  the' 
other  from  toxa»mic  vomiting,  and  the  former  will  recover  within  a  few 
days  after  suggestive  treatment,  while  the  latter  may  die  even  after  abortion 
has  been  induced.  For  these  reasons  it  is  highly  important  that  a  differen* 
tial  diagnosis  be  made  at  the  earliest  possible  moment. 

Accordingly,  a  thorough  physical  examination  should  be  made,  and  if 
any  serious  abnormality  of  the  generative  tract  be  detected,  it  sliould  at 
once  Im*  corrected  on  the  assumption  that  one  has  to  deal  with  reflex  vom- 
iting. On  the  other  band,  if  no  K-sion  can  he  detected,  the  diagnosis  lies 
between  the  neurotic  and  toxaemtc  types;  but,  unfortunately,  a  positive 
diagnosis  is  not  always  easy.  Great  help  may  be  obtained  by  determining 
the  ammonia  coetficient;  namely*  the  ratio  of  the  nitrogen  contained  in 
the  ammonia  to  the  total  nitrogen  content  of  th(^  urine.  Normally,  this 
varies  between  3  and  5  per  cent,  but  under  pathological  conditions  it  may 
rise  as  high  as  30,  40,  or  even  50  per  cent  Unfortunately,  such  investiga- 
tions cannot  be  made  by 
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of  a   trained  chemist,  as  they   nee*'ssitate  tlie  determination   of  the  totaln 
qnantity  of  nitrogen  and  of  the  ammonia  by  the  methods  of  Kjeldahl  and 
Folin»  respectively- 
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In  my  monograph  I  stated  that  a  normal  ammonia  coefficient  indi- 
cated neurotic,  and  one  exceeding  10  per  cent,  toxaemic  vomiting.    Unfor- 
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Fio.  445. — Urinary  Chart,  Neurotic  Voumso* 

In  this  and  the  following  charts  each  square  cor- 
responds to  1  gram  of  nitrogen  and  1%  of 
ammonia.  Total  Nitrogen:  Black.  Ammonia: 
Red. 


Fio.  446. — Urinary  Chart,  Toxjbmio 
VoMiTiNO,  Recotbry  After  In- 
duced Abortion. 

Total     Nitrogen:    Black.    Ammonia: 
Red. 


innately  the  matter  is  not  (luite  so  simple,   as  increased  experience  has 
taught  me  that  a  high  ammonia  coefficient  may  be  due  to  the  inanition 
accompanying  prolonged  neurotic  vomiting,  as  well  as  to  the  perverted 
36 
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H         metabolism  characterizing  the  purely  toxspmic  type.    Xotwithstandini?  tliese 
^M         qualificatioEs,  such  determiDationfl  are  of  great  value.     If  the  antmoma 
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Fig.  447— ITumARy  Chart.  Neuhotic  Voj«Ti?fo  with  Starvation. 
eation  and  forced  feeding.     GraniN  Totn!  Nitrogen :   Blitck.     Percento 
moma  Coefficient:   Red. 

s  5  per  cent,  or  lei^f,  the  vomiting  is  neurotic  in  charact 
^^  by  rest  in  bed  iind  siiggeetion,  and  never  retjuires  tlie 
rtion.     On  the  other  hand,  a  high  ammonia  enc  mritnt  d< 

ige  Am- 

er,  can 
indue- 
>e8  not  _^ 

^^^H||essarilv  predicate  liit  ixi^ienc^  of  toxipmic  vomitin^r;  but  when  it  exceeds 
^^^Q^^or  to  per  cent,  it  clearly  indicates  that  the  patient  ie  s^eriously  ill.     In 
^1       gnch  cases  a  differential  diagnoi?is  can  usually  be  made  bv  carefullv  wateh- 
^1       ing  the  patient.     If  the  eoetticient  falls  afttT  a  few  davs'  rest  in  bed,  ener- 
^^^^etic  rectal  feeding,  and  moral  suasion,  a  diagnosis  of  neurotic  vomiting  is 
^^^kiermissible ;  but  if  tlie  coefficient  remains  stationary  or  rises,  one  probably 
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^^^™^Fra.  448. — Chart  Ssowtno  AitMomA  CoEmciEN-r  im  Two  Consecutive  Pregnancies, 
^m                                                         A,  toxa?mic,  und  B,  neurotic  vomltiDS. 

H        has  to  deal  with  the  toxa*niic  variety,  and  the  diagnogis  becomes  absolute 
H        if  torpor,  eoiiia,  or  coffee- crroimd  vomit  appear. 

H              Prognosis. -^The  prognosis  h  extremely  satisfactory  in  the  reflex  and 
H        neurotic  varieties.     In  the  former  relief  promptly  follows  the  correction 
^m        of  the  genital  abnormality,  while  in  the  latter  cure  can  usually  be  effected 
^M        within  two  or  three  clay?  by  suggestive  treatment,  provided  the  physician 
^^^L-is  sufficiently  sure  of  himself  to  he  able  to  impress  his  belief  upon  the 
^^^V patient.     On  the  other  hand,  the  prognosis  is  always  grave  in  the  toxiemic 
^m        variety,  as  we  have  no  means  of  determining  to  what  extent  the  internal 
^H        lesions  have  progressed,  or  whether  it  is  possible  lor  them  to  undergo  rtpair, 
^m        even  if  the  underlying  cause  of  the  toxaemia  be  removed  by  terminating  the 
^m        pregnancy.     In  any  event,  it  shonld  be  remembered  that  a  certain  propor- 
^B        tion  of  ^uch  cases  will  die  no  matter  what  may  he  done, 
^H              Pernicious  vomiting  sometimes  recurs,  and  many  women  suffer  repeat- 
^m        edly  from  the  neurotic  variety  in  succeeding  pregnancies.     Unfortunately 
^H        this  may  also  occur  in  the  toxa?mic  variety,  though  the  mere  recurrence 
^H        of  vomiting  in  a  suhsc(|iicnt  pregnancy  does  not  necessarily  indicate  that 
^B        one  has  to  deal  with  the  same  type,  as  I  have  seen  several  patients  who  suf- 
^^        fcred  from  toxfemic  vomiting  in  the  first  pregnancy,  and  from  the  neurotic        1 
^^K  Tariety  in  the  second  (Fig.  448).                                                                          J 
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Treatment* — Formerly  the  trt'atiijt*jii 
yiisatisfactory.  This  was  in  groat  part  due  to  the  fact  that  in  the  nenrolic 
variety-  cures  sometimes  occnrred  wlien  tlie  patient  was  almost  in  exiremis, 
eo  that  the  physician  usually  deferred  inducing  ahortion  in  the  ho}>e  that 
Fuoh  an  outcome  might  occur  in  his  case,  (*ouse<[ucntU\  when  it 
was  determined  to  interfere,  the  patient  was  usually  so  ill  that  death 
was  inevitable,  no  matter  what  was  done.  The  recognition,  however,  of  the 
several  types  of  vomiting  just  dcscril>ed  affords  valuable  information  as 
to  the  treatment  to  be  pursued,  and  indicates  that  abortion  is  sometimes 
performed  uo necessarily  in  neurotic,  and  frequently  deferred  too  long  in 
toxEcmic  vomiting. 

In  the  reflex  variety,  tlie  disjilaeed  uterus  should  l>e  replaced  and  lield 
in  position  by  a  properly  fitting  pessary,  or  the  ovarian  tumor  should  be 
removed,  as  the  ease  may  be.  In  the  neurotic  variety  the  patient  should 
be  put  to  bed  and  kept  from  her  family  as  far  as  possible.  She  should  he 
assured  by  the  physician  that  her  condition  is  not  serious,  and  will  not 
rerjviire  active  interference.  At  the  same  time  she  should  receive  large 
amounts  of  saline  or  one  per  cent,  glucose  solution  by  the  rectum,  and 
occasional  nutrient  enemata,  but  for  a  day  or  so  no  attempt  should  be 
made  to  administer  nourishment  by  mouth.  After  a  few  days'  rest,  how*- 
eveTj  small  quantities  of  fluid  nourishment  should  be  administered  at 
frequent  intervals,  and  the  patient  assured  that  her  condition  will  pass 
off  within  a  short  time.  Ordinarily,  if  the  physician  is  sure  of  himself  and 
possesses  the  absolute  confidence  of  the  patient,  this  result  will  usually  fol- 
low; hut  in  exceptional  instances  more  radical  treatment  is  neeesstiry,  and 
an  absolute  rest  cure  should  be  insisted  upon.  In  such  cases  the  patient 
shouhl  he  isolated  froiri  her  fauiily,  and  placid  in  a  well-cnnducted  hos- 
pital in  the  hands  of  a  competent  and  trusted  nurse.  In  such  condi- 
tions, the  regime  just  indicated  will  bring  about  the  entire  disappearance  of 
symptoms  within  a  few  days. 

In  the  toxaemic  variety,  on  tlte  other  hand,  prompt  induction  of  aboF"      , 
tion  is  tlie   treatment  par  err  f  lien  re,  and   should   he  performed   lis  sooQj^H 
as  the  diagnosis  is  made.     On  account  of  the  possibility  of  chloroform^H 
still  further  damaging  the  liver,  aniesthesia  should  be  induced  by  meaD£ 
of   ether  or   nitrous    oxide,    and    the   uterus   emptied    by   the   most   con- 
servative method:  vaginal  hysterotomy  if  the  cervix  is  rigid,  or  dilatation 
by  means  of  Goodell^s  or   Hegar's  dihitaturs  if  it  be  soft  and  patulous. 
Following  the  operation  the  patient  should  be  given  copious  saline  rectal 
enemata,  and  for  a  short  time,  at  least,  the  administration  of  food  should 
be  regarded  as  a  matter  of  sec<mdary  importance,     (treat  relief  is  soiue* 
times  obtained  hv  gastric  lavage  and  leaving  500  cubic  centimeterg  of  a. 
1-per-cent.  solution  of  sodium  bicarbonate  in  the  stomach. 
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This  condition,  whicli  has  been  variously  designated  as  icterus  gravis, 
typhoid  icterus,  etc.,  is  a*  rare  but  very  serious  complication  of  pregnancy, 
Kerkring  in  ITOfi  was  the  first  to  report  a  fatal  case  in  a  pregnant  woman^ 
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but  since  then  every  uiie  wlio  liiis  stmlied  the  disease  has  laid  Ptre5?i  upon 
the  assoeicition.  Thiis^  Tliierfelder  found  that  [*>2  per  cent,  of  the  143 
cases  which  he  colh'etod  from  the  literature  hnd  occurred  in  pregnant 
women,  while  Quincke  placed  the  incidence  at  00  per  cent. 

Pathology. — In  acute  yellow  atrophy  the  liver  rapidly  diminishes  in 
weit^ht,  which  in  a  comparatively  short  time  nuiy  be  reduced  to  les?^  titan 
one  half  of  the  normal.  Its  capsule  assinues  a  wn-inkled  appearance  and  the 
entire  organ  becomt^  softened.  On  section  it  varies  from  drtrk  re<]  to  almost 
chrome  yellow  in  color,  and  upon  clost^r  examination  caeh  lobule  is  seen  to 
present  a  reddish  center  surrounded  by  a  yellowish  periphery. 

The  histological  findings  vary  according  to  the  severity  of  the  disease. 
In  mild  eases  the  center  of  each  loliule  has  undergone  necrosis  ajid  the 
cells  of  the  periphery  present  an  almost  normal  appearance,  while  between 
the  two  is  a  thicker  or  thinner  layer  of  cells  presenting  more  or  less  ad- 
vanced fatty  degeneration.  In  other  eases  almost  the  entire  parenchyma 
of  each  lobule  is  destroyed  and  is  converted  into  a  granular  mass  of  necrotic 
debris,  while  about  the  periphery  only  an  occasional  well-preserved  liver  cell 
is  seen;  at  the  same  time  the  interlobular  spaces  with  their  blood-vessels 
and  biliary  canals  are  but  little  changed.  The  kidneys  present  signs  of 
acute  nephritis  and  the  epithelial  cells  lining  the  convoluted  tubules  are 
in  all  stages  of  degeneratif>n.  and  in  extreuic  eases  are  entirely  necrotic, 
wjiile  the  lamina  are  filled  with  casts  and  fJfbris.  On  the  other  hand,  the 
glonienili  and  the  cells  lining  the  collecting  tubules  are  but  little  changed. 

Acute  yellow  atrophy  of  the  liver  nmy  occur  at  any  period  of  preg- 
nancy, Beatty  and  ^lasson  having  descrilK'd  cases  at  the  sixth  and  eighth 
w^eeks  respectively.  L^sualh%  howTver,  it  appears  during  the  later  months 
of  pre<^nancy  or  in  the  first  days  of  the  p^irrpcrium. 

Symptoms. — In  acute  cases  the  symptoms  may  come  on  so  suddeuly  as 
to  arouse  a  suspicion  of  poisoning,  and  in  some  instances  the  condition  has 
been  mistaken  for  j^liosphorus  or  some  other  form  of  poisoning.  Thus  it 
may  happen  that  a  woman,  who  previously  was  in  apparently  perfect  health, 
may  be  seized  witli  pains  in  tlie  abdomen,  intenhe  headache^  and  possibly 
severe  vomiting  and  purging.  In  a  short  time  she  becomes  torpid  or  vio- 
lently delirious  and  soon  passes  into  a  comlition  of  coma,  whiefi  may  or 
may  not  be  disturbed  by  couM^ilsions.  In  most  cases  the  conui  continues 
for  a  few  hours  or  days  until  death  supervenes,  but  recovery  may  occasion- 
ally occur.  There  is  generally  a  certain  amount  of  jaundice,  wdncli  ruay 
vary  from  a  mere  discoloratiitn  of  the  conjunctivae  to  pronounced  general 
icterus.  The  vomited  nuittcr  is  frapiently  bloo{|-stained,  and  snmetiTnes 
assumes  a  colTec-grouml  appearance.  The  urine  is  diminished  in  auiount, 
very  high-colored,  and  contains  albumin,  all  varieties  of  casts,  and  fre- 
quently  large  quantities  of  hlood. 

The  symptoms  are  identical  whether  the  condition  occurs  during  preg- 
nancy or  the  puerperium.  and,  if  convulsions  appear,  it  is  usually  mis- 
taken for  echuupsia.  In  other  cases  the  course  of  the  disease  is  less  rapid, 
and  in  its  early  stages  may  simulate  an  ordinary  pre-eclamptic  toxa?niia. 
Slight  jaundice,  however,  soon  appears,  and  the  patient  gradually  becomes 
more  and  more  apathetic  and  torpid,  and  eventually  passes  into  a  condi- 
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tion  of  coma,  which  usually  terminates  in  death.  In  this  class  of  cases 
the  diminution  in  the  size  of  the  liver  may  be  traced  by  percussion,  and 
in  one  of  my  patients  the  area  of  hepatic  dulness  became  diminished  by 
more  than  one  half  in  the  course  of  a  week.  Spontaneous  birth  of  a  dead 
child  is  not  unusual. 

Chemical  examination  of  the  urine  shows  changes  analogous  with  those 
already  described  in  toxaemic  vomiting,  and  similar  to  those  observed  in 
acute  phosphorus  poisoning.  The  total  nitrogen  may  or  may  not  be 
diminished,  but  its  partition  always  presents  marked  changes,  the  urea 
being  always  diminished  and  the  ammonia  coefficient  gfeftfly  p1pv«j;^- 
Moreover,  there  is  a  marked  increaseTh  the  amino  acids,  and  crystals  of 
leucin  and  tyrosin  may  be  demonstrated  by  appropriate  procedures. 

It  is  evident  that,  just  as  in  toxaemic  vomiting,  the  underlying  factor 
in  the  production  of  acute  yellow  atrophy  of  the  liver  must  be  a  profound'^J 
toxaemia,  concerning  whose  origin  we  are  as  yet  absolutely  ignorant.    Like-* 
wise,  the  changes  in  the  liver  and  kidneys  must  be  regarded  as  secondary 
to  it,  and  not  as  the  primary  manifestation  of  the  disease. 

Diagnosis. — The  diagnosis  cannot  always  be  made  from  the  clinical 
manifestations,  and  as  already  indicated  the  condition  is  frequently  mis- 
taken for  eclampsia,  although  the  appearance  of  jaundice  should  always 
be  suggestive.  On  the  other  hand,  the  pronounced  changes  in  the  urine 
should  lead  to  a  positive  diagnosis;  but  in  the  absence  of  a  thorough  -. 
chemical  examination  it  is  possible  only  at  autopsy.  The  prognosis  is 
always  bad,  the  possibility  of  recovery  depending  upon  the  extent  of  the 
organic  lesions;  and  as  this  cannot  be  determined  during  life,  one  should 
be  most  cautious  in  expressing  a  hope  of  recovery. 

Treatment. — If  the  condition  occurs  during  pregnancy,  the  uterus 
should  be  emptied  as  rapidly  as  is  consistent  with  the  safety  of  the  patient, 
and  the  various  excretory  organs  stimulated,  as  will  be  described  under 
eclampsia.  During  the  puerperium  the  latter  is  the  only  treatment  avail- 
able. 

NEPHRITIC  TOXiCMIA 

This  condition,  as  its  name  implies,  is  associated  with  primary  lesions 
of  the  kidneys  and  is  usually  noted  in  women  who  were  suffering  from 
chronic  nephritis  prior  to  pregnancy,  or  in  whom  an  acute  process  origi- 
nates during  that  period,  and  should  be  regarded  as  analogous  with 
the  so-called  uraemic  poisoning.  I  also  believe  that  it  is  the  underlying 
factor  in  women  who  repeatedly  give  birth  to  premature  infants  and  pre-  ' 
sent  a  history  of  being  perfectly  well  up  to  a  certain  period  of  pregnancy, 
when  oedema  and  albuminuria  suddenly  develop.  In  such  cases,  the  urinary 
symptoms  may^persist  for  some  months  after  delivery,  but  eventually  dis- 
appear, to  reappear  at  about  the  same  period  in  each  subsequent  pre<jnancy. 
This  condition  differs  markedly  from  the  pre-eclamptic  toxjeniia,  and  is  ex- 
plicable by  assuming  that  the  individual  has  slightly  defective  kidneys, 
which  are  efficient  under  ordinary  conditions,  but  break  down  under  the 
strain  of  pregnancy.     Fortunately  nephritic  toxaemia  is  not  of  very  fre- 
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quent  occurrence,  though  it  should  be  feared  in  women  suffering  from 
chronic  nephritis. 

Symptoms. — The  condition  may  appear  at  any  period  of  pregnancy, 
but  most  frequently  in  its  later  months.  It  is  usually  accompanied  by 
lassitude,  general  malaise,  headache,  and  marked  oedema,  and  occasionally  by 
the  ocular  symptoms  associated  with  albuminuric  retinitis.  In  other  cases, 
however,  the  patient  may  complain  of  little  except  oedema,  and  with  the 
exception  of  the  urinary  changes,  which  will  be  described  below,  may 
appear  but  slightly  sick,  yet  nevertheless  she  may  suddenly  pass  into  a 
condition  of  coma  which  may  be  accompanied  by  convulsions,  and  either 
die  or  slowly  recover.  In  the  more  chronic  forms  of  this  variety  of  toxaemia 
both  red  and  white  infarcts  are  frequently  noted  in  the  placenta,  and 
occasionally  occupy  so  great  a  part  of  it  as  to  interfere  seriously  with  its 
function;  as  a  result  the  child,  whose  vitality  is  already- seriously  im- 
paired by  the  toxaemia,  is  imperfectly  nourished  and  frequently  dies.  In- 
deed, it  may  be  said  that,  with  tlie  exception  of  syphilis,  chronic  nephritis 
is  the  most  common  cause  of  spontaneous  premature  labor. 

.  Diagnosis. — In  many  instances  it  is  impossible  to  differentiate  this 
form  of  toxaemia  from  the  ordinary  pre-eclamptic  variety,  although  the 
urinary  findings  are  sometimes  strikingly  different.  In  the  former  the 
quantity  of  urine  may  be  normal  or  even  increased,  although  large  amounts 
of  albumin  and  casts  are  present.  The  total  nitrogen,  the  urea,  and  the 
ammonia  coefficient  are  usually  unchanged,  though  when  the  latter  falls 
much  below  the  usual  limits  it  frequently  indicates  that  a  uraemic  attack 
is  impending.  In  pre-eclamptic  toxaemia,  on  the  other  hand,  the  output 
of  urine  is  usually  decreased,  and  the  total  nitrogen  and  urea  correspond- 
ingly diminished.  In  doubtful  cases  a  hint  as  to  the  true  condition  may 
occasionally  be  gained  by  studying  the  catalytic  activity  of  the  blood. 
Wintornitz  and  Ainley  in  my  service  found  that  the  reaction  is  usually 
abnormally  low  in  cases  of  pure  renal  insufficiency,  but  normal  in  pre- 
eclamptic toxaemia  and  eclampsia. 

If  the  patient  is  not  seen  until  after  the  onset  of  convulsions  and  coma, 
tlie  condition  is  usually  mistaken  for  eclampsia.  After  delivery,  if  the 
urine  rapidly  clears  up,  it  may  be  assumed  that  one  had  to  deal  with 
eclampsia ;  while  if  albuminuria  and  casts  persist  for  months  a  probable 
diagnosis  of  renal  insufficiency  should  be  made.  In  many  instances,  how- 
ever, one  remains  uncertain  as  to  the  nature  of  the  attack  unless  the 
patient  dies  and  comes  to  autopsy. 

Progfnosis. — Provided  convulsions  and  co;na  do  not  appear,  the  prog- 
nosis in  this  variety  of  toxa?mia  is  good. so  far  as  the  immediate  life  of 
the  mother  is  concerned,  but  in  view  of  the  frequency  of  placental  lesions 
the  possibility  of  the  premature  birth  of  a  dead  child  should  always  be 
considered.  Naturally  the  ultimate  prognosis  is  bad,  as  the  strain  of 
pregnancy  usually  accentuates  the  original  nephritic  process. 

Treatment. — The  treatment  is  identical  with  that  which  will  bo  laid 
down  for  pre-eclamptic  toxaemia,  while  if  convulsions  or  coma  occur  it  is 
along  the  same  general  lines  as  for  eclampsia. 
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PRE-ECLAMPTIC  TOX/EMIA 

Thif  ifi  the  moet  fre^jueDt  variety  of  toxaemia  of  pregnancy,  and  for 

ly  years  wae  considered  as  its  gole  representative.  It  occurs  several 
times  in  every  one  hundred  pregnancies,  and  is  more  frequent  in  primi- 
gravidie  than  in  women  who  have  borne  several  children.  Fortunately  it 
is  usually  readily  amenable  to  treatment,  though  if  neglected,  and  occa* 
[/iionally  e\en  notwithstanding  the  most  rational  treatment,  it  may  term!- 
Bate  in  eclampsia^ 

Symptoms. — Pre-eclamptic  toxaemia  usually  appears  in  the  latter  part 
of  the  i^econd  half  of  pregnancy,  and  occurs  but  rarely  in  its  early  months- 
It  should  be  sugpi.^ted  whenever  the  patient  complains  of  headache^  lassi- 
tude^ or  cedema,  and  particularly  if  the  urine  is  diminished  in  amount 
or  contains  albumin.  The  symptoms  vary  from  slight  malaise  to  those 
indicative  of  profound  auto-intnxieation.  In  this  event  the  patient  may 
coriifilain  of  severe  and  persistent  headache,  violent  epigastric  pain,  or 
visual  disturbances  which  may  xary  from  slightly  impaired  vision  to  com* 
plete  atJiaurosis,  In  many  cases  the  ophthalmoscope  may  reveal  the  char- 
acteristic lesions  of  albuminuric  retinitis;  but  when  they  are  absent,  the 
derangement  of  vii?ion  mutJt  be  attributed  to  degenerative  changes  in  the 
higher  nervous  centers.  Now  and  again  tbe  patient  may  suffer  from 
hallucinations,  and  border  on  the  verge  of  insanity.  In  rare  instances 
the  woitvan  may  pass  into  a  somnolent  condition,  which  gradually  deepens 
into  corna,  usually  followed  iiy  death;  but  uinre  commonly  typical  eclampsia 
supervenes.  When  the  toxtemia  is  pronounced,  even  though  it  does  not 
eventuate  in  eclampsia,  the  child  may  suffer,  and  not  a  few  cases  terminate 
in  the  spnntuneous  expulsion  of  a  dead  premature  fretus. 

7'bf  total  n mount  of  urine  may  br  greatly  diminished,  and  sometimes 
falls  as  low  as  2(^0  to  300  cubic  centimeters  in  the  twenty-four  hours.  It 
contains  a  variable  quantity  of  albumin,  numerous  casts,  and  in  severe 
cases  blood  cells.  Chemical  examination  gives  varying  results,  according 
to  tbe  gravity  of  tbe  toxa'mia.  In  mild  eases^  the  amount  of  tntal  nitrogen 
ond  the  relative  proportion  of  its  various  constituents  is  but  little  elianged, 
but  in  more  pronounced  cases  there  is  a  considerable  diminution  in  the 
total  nitrogen,  with  a  decrease  in  the  percentage  of  urea  and  of  sodium 
chloride,  associated  with  a  eliglit  increase  in  the  amount  of  ammonia  and 
the  amino  acids, 

DiaE^osis. — The  clinical  differentiation  between  the  nephritic  and  pre- 
eclamptic types  of  toxaemia  is  not  always  easy,  and  is  considered  in  the 
preceding  section,  but  in  the  absence  of  a  definite  history  of  pre-exist- 
ing ne|»hriti8  it  is  sometimes  impossible.  Fortunately,  tlte  difhcwlty  in 
diagnosis  is  of  more  importance  from  a  scien title  than  from  a  practical 
point  of  view,  as  the  treatment  to  be  employed  is  identical  in  both  cases. 
When  Oeraghty  and  Roundtree  pointed  out  the  value  of  phenol-sulphone- 
phtbalein  in  testing  the  functional  activity  of  the  kidneys,  it  was  hoped  it 
might  prove  useful  in  this  condilion,  but  tlte  olj^ervations  of  (foldsb<j rough 
upon  normal  i)regnant  women  in  my  clinic  showed  that  conclusions  based 
upon  it  sfiould  be  taken  with  great  reserve. 
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Prognosis.— The  prognosis  in  pre-eckniptiL'  toxaemia  is  usoally  fair, 
but  it  is  eDtirt'h'  dependent  upon  tlie  ainonaljility  of  tlie  symptoms  to 
treatment.  If  marked  iiiiprovement  does  not  oeeiir,  premature  labor  should 
be  induced  in  the  hope  of  preventing  tlie  onset  of  colanipiiia.  Kven  in 
severe  eases  the  nitrogenous  eonstituentB  of  the  urine  assume  tiieir  normal 
relations  wkhin  a  few  days  after  ^spontaneous  or  indueed  labor,  while  the 
albuminous  content  may  persist  for  weeks  before  gradually  difiappearing. 
Chronic  renal  disease  rarely  results  from  this  type  of  toxaemia*  and  it  ia 
my  ex]>enence  that  it  is  unusual  for  it  to  recur  in  succeeding  pregnancies. 
This,  of  course,  is  not  a  universal  rule,  but  it  wouhJ  appear  that  ona 
attack  confers  a  relative  immunity  upon  the  patient,  just  as  in  eclampsia. 
Accordingly,  when  toxamiia  occurs  in  repeated  pregnancies  it  may  he 
inferred  that  it  is  of  the  nephritic  type  and  is  dependent  upon  the  exist- 
ence of  a  chronic  nepliritis. 

Treatmentp — In  tlie  chapter  ujwn  The  Management  of  Pregnancy 
attention  was  directed  to  tlie  necessity  for  the  frc^juent  and  routine  exami* 
nation  of  the  urine  for  the  purpose  of  recognizing  this  condition,  and  of 
preventing  the  development  of  eclampsia  by  suitable  treatnient.  Even  in 
normal  cases  thege  exauiinations  should  be  made  <mce  in  four  weeks  dur- 
ing the  first  six  months,  and  every  two  weeks  during  the  last  three  luonths 
of  pregnancy.  The  patient  should  also  be  cautioned  to  notify  the  phy- 
Bician  whenever  she  sutTers  from  headache,  disturbance  of  vision,  or  cedema. 

If  the  presence  of  albumin  is  detected,  or  the  phy- 
Bieian  does  not  feel  satisfied  with  the  condition  of  the 
patient,  the  entire  amount  of  urine  pa^^sed  in  the  twenty- 
four  hours  should  he  measureib  and  the  output  of  albu- 
min, as  well  as  the  total  amount  of  nitrogen,  deterndned 
and  its  partition  studied.  Unfortunately  this  is  practica- 
lile  only  where  the  services  of  trained  chemists  are  avail- 
able, but  in  general  practice  approxinuvte  results  may  be 
obtained  by  the  use  of  Esbach's  albuiuinometer  and  Dore- 
mus*s  ureometer^  and,  as  the  urine  contains  but  small 
amounts  of  ammonia,  such  estimations  are  far  more 
reliable  than  in  toxa^mic  vomiting  and  acute  yellow  atro- 
phy of  the  liver.  For  practical  purposes  the  amount  of 
total  nitrogen  may  be  approximately  estiiimted  by  divid- 
ing the  urea  reading  by  two.  [St 

Esbach's  albimvinometer  is  a  graduated  test-tube  pro- 
vided with  a  stopper  (Fig.  440),  in  which  the  albumin- 
ous substances  are  ])recipitated  Isy  a  solution  consisting 
of  picric  acid  10,  citric  acid  *^0,  and  distilled  water  1»0UU 
grams.  In  order  to  make  the  determiiation,  the  tube  is 
filled  to  the  mark  F  with  urine  and  afterward  to  li  with 
the  rea(»ent.  It  is  then  enrkcd  and  ^^eiitly  inverted  ten 
or  twelve  times,  after  which  it  is  allowed  to  stand  for 
twenty-four  hours,  when  the  amount  of  precipitate  is 
rea<!  off  on  the  scale,  eacli  division  corresponding  to  1  p,^^  449.— Esbacb's 
gram  of  albumin  to  the  liter,  or  one  tenth  of  one  per  cent.       Albuminometeb. 
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Doremiis's  iireonieter,  which  is  represented  in  Fig.  450,  enables  one 
to  estimate  indirectly  the  amount  of  urea  after  decomposing  it  by  means 
of  sodiimx  hypobromite,  the  reaction  being  shown  by  the  follounng  formula : 

CON.H,  +  3XaOBr  — 
aXaBr  +  CO2  +  2H,0  +  X, 

The  potassium  bromide  and  carbon  dioxide  are  dis- 
solved, while  the  nitrogen  gas  rises  to  the  top  of  the 
tube,  where  it  can  be  measured.  Each  divitiion  on 
the  scale  indicates  tlie  presence  of  0.001  gram  of 
urea  to  each  cubic  centimeter  of  urine. 

Ordinarily*  if  the  nrea  output  is  normal 
(16  to  '^4  grams  per  diem),  the  presence  of 
a  flight  antoimt  of  albumin  may  be  regarded 
with  indifference;  whereas,  if  a  consideraide 
quantit>^  i&  present — ^5  grams  or  more  to  the 
lifer — and  the  urea  at  the  same  time  falls 
below  10  gramB,  the  ]iatient  shuuld  be  re- 
gard eel  as  in  serious  danger  and  shoidd  be 
kept  under  close  supervision.  During  this 
time  the  twenty-four-honr  specimen  of 
urine  should  be  examined  daily,  and  the 
treafment  based  upon  the  relative  amounts 
of  alluimin  and  urea  present,  as  well  as 
npon  the  subjective  symptoms.  (See  Fig. 
451.)  The  sudden  appearance  of  amaurosis, 
and  more  particularly  of  ]>ain  in  the  epi- 
gastrium, should  always  be  regarded  with 
suspicion,  as  it  is  frequently  the  precursor 
Fto.  450.— DoRsiius's  Ubsomctisr.  ^^  eclampsia,  and  the  same  may  be  said  of 

a  sudden  increase  in  the  blood  pressure, 
which  sometimes  rises  as  high  as  200  or  more  millimeters.  Tf  the  total 
nitrogen  and  its  partition  be  determined,  a  rise  in  the  ammonia  coefficient 
should  be  considered  as  favorable. 

The  pafient  should  be  put  to  bed,  or  at  least  confined  to  her  room  and 
placed  upon  a  restricted  diet,  meats  and  the  coarser  vegctablos  being  inter- 
dicted ;  or,  better  still,  for  a  while  she  should  depend  solely  upon  milk,  w^hich 
is  not  only  an  excellent  food,  but  also  a  most  efficient  diuretic.  At  least 
two  quarts  should  be  consumed  in  the  twenty-four  hours.  To  relieve  the 
monotony,  she  may  be  allowed  small  quantities  of  lettuce  salad,  bread  and 
butter,  and  occasionally  a  little  herring  roe  as  a  relish.  She  should  also 
be  made  to  take  large  quantities  of  fluid  in  the  shape  of  plain  water,  lithia 
water,  or  cream  of  tartar  lemonade  (1  dram  to  the  pint). 

In  most  cases  sucli  treatment  will  be  followed  by  a  marked  amelioration 
of  the  «^ymptoms,  an  increased  urinary  secretion,  a  decrease  in  the  amount 
of  albumin,  a  rise  in  the  amount  of  urea,  a  decreased  blood  pressure,  and 
a  prompt  return  to  normal  conditions  (Fig,  451).  If  the  desired  result  is 
not  promptly  obtained,  a  brisk  purge  of  Rocbelle  or  Epsom  salts  should 
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be  given,  and  the  cutaneom  functions  gtiniiilaterl  l\v  a  hot  pack  or  sweat 
bath.     If  under  treatment  the  synijitoms  disappear,  the  albumin  hccoines 
less  and   the   urea   increased   in   amount,  tlie  outlook    mny   be  eonsiilered 
excellent.     On  the  other  hand,  if  tlie  allnnnin  steadily  increa^e^,  and  the 
urea  decreases  in  amount,  while  the  subjective  condition  of  the  patient 
remains    unchanged    or    l>ceonies    more    serious,    the    prognosis    becomes 
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ominous,  and  the  appearance  of  somnolence  and  coma  or  eclampsia  can 
probably  be  avoided  only  by  emptying  the  uterus,  no  matter  what  be  the 
period  of  pregnancy.     In  my  experience,  an  output  of  8  to  10  grams  of 
albumin  per  liter,  irrespective  of  other  symptoms,  justifies  interference. 
If  haste  is  not  essentiaL  this  is  easiest  effected  hy  the  introduction  of  a 
bougie,  but  if  the  indications  are  urgent  the  uterus  shoulfl  be  emptied  by 
vaginal  hysterotomy,  unless  the  cervix  t>e  so  soft,  and  its  canal  so  obliter- 
ated, that  manual  dilatation  bv  Harris's*  method  can  be  safely  effected,            ^ 
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^M              Unfortunately,  we  are  not  yet  acqiiainttd  with  the  actual  toxic  agent  or       1 
^^b        agents  concerned  in  tlie  prodyctinn  of  tliis  variety  of  toxaemia  or  of  eckmp-       J 
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\m  improve  under  treatiiieiit  that  one  is  inclined  to  feel  that  all  danger 
fJaBeeiL  nevertheless  eelanipsto  suddenly  supervenes.  On  the  other 
hand,  one  oecai?ionally  feels  that  the  induction  of  labor  18  imperatively 
demanded,  hut  after  deferring  it  for  some  reason,  the  patient  may  nnex- 
peetedly  make  a  most  satisfactory  recovery  without  any  untoward  manifest- 
ation. Such  experiences  indicate  that  our  knowledge  of  the  subject  is  far 
from  complete;  but  at  prcsent  all  that  is  possible  is  to  foUow  the  direc- 
tions just  given,  and  to  interfere  whenever  the  urinary  findings  and  clin- 
ical gyniptoms  indicate  that  the  condition  is  serious.  By  so  doing,  it  is 
possible  that  premature  labor  may  occaskmally  be  induced  unnecessarily; 
but.  on  the  other  hand,  many  more  patients  will  he  saved  from  the  dangers 
of  eclampsia,  as  the  prompt  recognition  and  conscientious  treatment  of 
pre-eclauiptic  toxsemia  constitutes  our  only  available  means  of  preventing 
this  dreaded  disease. 

Some  authorities  go  as  far  as  to  hold  that  such  prophylaxis  is  abso-* 
iltite,  and  that  the  occurrence  of  eclampsia  indicates  neglect  on  the  part  of 
ihe  physician.  No  doubt  this  is  usually  the  case,  hut  the  rule  is  not  with- 
out exceptions;  as  upon  several  occasions  I  have  seen  eclampsia  occur 
in  women  awaiting  delivery  in  my  wards,  where  the  urine  had  been  nega- 
tive only  the  day  before  the  outbreak  of  convulsions. 


ECLAMPSIA 

Eclampsia  is  an  acute  toxaemia  occurring  in  the  pregnant,  parturient, 
or  puerperal  woman,  and  is  usually  accompanied  by  clonic  and  tonic  con- 
vulsions, during  which  there  is  logs  of  consciougness  followed  by  more  or 
less  prolonged  coma.  Generally,  convulsions  and  eclampsia  are  considered 
as  synonymous  terms,  but  such  a  view  is  not  correct,  inasmuch  as  a  num- 
ber of  welhauthenticated  cases  of  eclampsia  without  convulsions  have  been 
recorded,  and  other  toxaeniic  conditions  occasionally  occur  in  obstetrical 
practice  which  are  likewise  accompanied  by  convulsions  or  coma.  Accord- 
ingly, the  only  absolutely  characteristic  feature  of  the  disease  is  the  pres* 
•ence  of  the  hepatic  lesions  which  wMll  be  described  later. 

Frequency. — Statistical  tables  go  to  show  that  eclampsia  occurs  about 
once  in  every  500  labors,  but  it  is  almost  impossible  to  determine  its  inci- 
dence with  any  degree  of  exactness,  inasmuch  as  few^  practitioners  see  a 
^sufficiently  comprehensive  series  of  cases  in  private  practice  to  permit  of 
trustworthy  conclusions,  while,  on  the  other  hand,  hospital  records  by 
themselves  give  an  exaggerated  idea  of  its  frequency^  for  the  reason  that 
many  of  the  patients  would  have  remained  at  home  had  they  not  had  con- 
\iilsions.  The  following  table  would  Indicate  that  eclampsia  occurs  in 
about  1.0  per  cent,  of  the  women  entering  lying-in  hospitals. 

Goldberg  (Dresden,  1891)  in  10J17  labors,  81  casM  of  eclampsia  CO. 75%) 


Cassamay or  (Paris,  1892)  *' 
Knapp  (Prag,  1900)  *' 
Newell  (Boaton,  1900)  '* 
Reinbiirg  (PariB,  1905)  ** 
LichtensteinC  Leipzig.  1911  )*  * 
WilUama(Ba!timore,1912)'* 


16.225       ' 

99 

7,636       • 

41 

6J00 

99 

26,511       * 

90 

14,836       ' 

•        400 

11,000       * 

110 

(0.61%) 
(0.53%) 
(L17%) 
(0.34%) 
(2.08%) 
(1-0%) 
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The  larger  tabulations  made  by  Veit  in  189n,  which  are  based  upon 
statistics  from  the  various  clinics  in  Gern^any,  &how  that  905  cases  of 
eclampsia  occurred  in  14y,3(jG  lai>or? — ^a  jjercentage  of  0.6,  or  1  in  166. 
These  statistics  include  all  cases  of  eclani])8ia,  but  Lichtenstein  dilferen- 
tiated  between  the  total  number  of  cases  and  tho&e  occurring  in  patients 
who  were  in  the  hosjiital  at  the  onset  of  the  dit^order,  and  found  that  in 
the  latter  the  ratio  was  only  0.15  per  cent.,  or  1  in  ttOO. 

Eclampsia  varies  markedly  in  frequency  at  ditTerent  times,  Cassa mayor 
stating  tliat  in  Tarniers  clinic  in  Paris  it  was  observed  many  times  more 
frequently  in  some  years  than  in  others.  Thus,  in  1872,  there  was  1  case 
to  every  47  labors*  as  compared  with  1  to  730  and  1  to  130  in  the  years 
1882  and  1891.  respectively. 

Clinical  History. — Zweifel  has  reported  a  ease  of  eclampsia  occurring  in 
the  third  month,  but  as  a  rule  it  is  not  encountered  before  the  second  half 
of  pregnancy »  and  becomes  more  frequent  the  nearer  term  is  approached. 

It  is  generally  stated  that  70  to  80  per  cent,  of  all  cases  occur  in  primi- 
pnrous  women,  Knapp,  Olshaus^en,  Cassamayor,  and  Goldberg  reporting  a 
proportion  of  71,  75,  77,  and  Si\A  per  cent,  respectively.  In  all  probability 
these  fignres  are  somewhat  too  high,  inasmuch  as  they  are  ba!?ed  upon  hos*  , 
pital  practice,  Neverttieless,  be  this  as  it  uiay,  it  is  certain  that  in  the  main 
pri  mi  parous  women  are  iirueli  more  liable  to  the  disorder. 

Twin  pregnancy  and  iTydranmios  ap|>ear  to  act  as  predisposing  factors, 
the  former  condition  being  noted  by  Olshausen  and  Cassamayor  in  8  and 
5,7  per  cent,  of  their  eases  of  eclampsia  respect ivi-ly,  whereas  for  all  labors 
the  usual  ratio  k  L5  per  cent.  It  is  possible  that  heredity  sometimes  plays 
a  part  in  its  production,  and  Elliot,  Olshausen,  and  Pinard  have  reported 
cases  which  apparently  eontirm  this  view. 

An  eclamptic  convulsion  sometimes  occurs  without  warning,  **like  a 
bolt  from  a  dear  sky;'  in  women  who  were  apparently  in  perfect  health. 
In  the  vast  majority  of  cases,  however,  the  outbreak  is  preceded  for  a  longer 
or  shorter  period  by  premonitory  symptoms  indicative  of  pre-eclamptic 
toxemia.    The  attack  may  come  on  at  any  time,  sometimes  while  the  pa- 
tient is  sleeping.    If  she  is  awake,  the  iirst  sign  of  the  impending  convul- 
^^^  ]g  a  6xed  expression  of  the  eyes,  which  soon  begin  to  roll  from  side 
t»  fid€.    The  pupils  are  nsually  dilated,  less  often  contracted.     The  con- 
7^f«  movements  appear  first  about  the  mouth,  which  begins  to  twitch  and 
s  mwn  to  one  side,  the  entire  face  hccomrng  distorted.     They  extend 
^BB^T  to  the  arms,  the  body,  and,  finally,  to  the  legs.     They  are  usually 
^^t  in  character,  though  sometimes  they  take  on  a  tonic  form  and  the 
^n^kecomes  rigid.     The  hreathin<r  is  stertorous,  the  face  congested  and 
^^^.Ibt  patient  foams  at  tlie  mouth,  and  often  bites  her  tongue.    Dnring 
^  wliich  may  last  for  a  few  seconds  to  two  minutes,  the  woman 
Iv  unconscious,  and  after  the  movements  cease  passes  into  a 
r^f  toma  wliich  lasts  for  a  longer  or  shorter  period, 
r^icnlarly  when  the  disorder  appears  in  t]ie  latter  part  of  labor 
-^  nuerperium,   a   single   convulgion   only   may    be   observed. 
«r9f,  the  first  is  the  forerunner  of  other  convulsions,  which 
'  er  from  1  or  2  in  mild,  to  10  or  20  or  even  100  or  more 
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rin  severe  cases,  the  intervale  between  them  becoming  sliorter  in  inverse 
proportion  to  the  number.  In  rare  instancee  they  follow  one  another  so 
rapiftly  that  the  patient  appears  to  be  in  a  proiongeci,  almost  continuous 
convu]:iion. 

The  duration  of  the  coma  is  very  variable.  When  the  convulsions  are 
infiv'(|uent,  the  patient  usually  recovers  consciousness  after  each  attack, 
while  in  severe  cases  tlie  coma  perj^ists  from  one  convulsion  to  anotlier,  and 
dtath  may  result  without  any  awakening  from  it.  Tn  rare  instances  a 
single  convulsion  may  be  followed  by  profound  coma,  from  whicb  the 
patient  never  emerges,  though,  as  a  rule,  death  does  not  occur  until  after  a 
frequent  repetition  of  the  c^onvulsive  attacks.  The  immediate  cause  of 
death  is  usually  fedema  of  the  lungs  or  apoplexy,  though  if  tlie  fatal  issue  is 
postponed  for  several  days,  it  is  usually  attributable  to  an  aspiration  pneu* 
uionia  or  a  puerperal  infection. 

In  most  cases  during  the  seizure  tlie  arterial  pressure  is  markedly  in- 
creased, and  umy  reach  'i40  or  '^00  nun,,  while  the  pulse  is  full  and  bound- 
ing- In  severe  cases,  however,  it  is  weaker  and  more  rapid,  becoming  more 
compressible  and  filiform  with  each  succeeding  convulsion.  In  some  cases 
the  temperature  rises  to  a  very  considerable  height  from  the  onset  of  the 
disease  and  rapidly  falls  as  the  patient  improvet?;  more  often,  however,  it 
R-mains  nornuil.  A  temperature  of  104  or  105  degrees  is  not  unusual, 
and  in  one  of  my  fatal  cases  it  reached  VfJJi  degrees  just  before  tht*  end. 
As  regards  the  cause  of  this  elevation  there  is  much  discrepancy  of  opinion. 
Olshausen  believes  that  the  poison  whieh  gives  rise  to  the  eclampsia  also 
stimulates  the  thermal  centers^  while  Zweifel  holds  that  the  fever  is  nearly 
always  of  infectious  origin,  I  incline  toward  the  former  view,  for  tlie  reason 
that  the  uterine  lochia  were  always  sterile  whenever  I  made  a  bacteriological 
examination  in  patients  presenting  a  transient  elevation  of  temperature. 
On  the  other  hand,  the  fever  is  practically  always  infectious  in  origin  if  it 
persist*?  for  more  than  24  hours  after  tht*  cessation  of  the  seizures,  and  it 
would  seem  that  women  sutfering  from  the  disease  are  more  susceptible  to 
infection  than  usual. 

While  the  convulsions  are  by  far  the  most  striking  clinical  manifesta- 
tions of  eclampsia,  and  even  give  the  diseasi*  its  name,  instances  are  occa- 
sionally met  with  in  which  they  are  absent,  the  patients  dying  in  coma  and 
presenting  at  autopsy  the  hepatic  and  renal  lesions  characteristic  of  the 
atfection.  Three  such  cases  were  reported  hy  Schmorl  in  190*,2,  and  1  have 
seen  two  examples,  which  were  reeorded  by  Slemons  in  UK)7.  Since  then 
the  condition  has  been  more  generally  recognized,  so  that  Sehmid  in  1911 
was  able  to  collvct  '^4  cases  from  tlie  literature.  In  many  instances  the 
absence  of  convulsive  attacks  has  led  to  an  erroneous  clinical  diagnosis,  the 
condition  having  been  regarded  as  ura^mic  coma,  phosphorus  poisoningj 
fulminating  bacterial  infection,  WeiFs  di,»iea8e,  or  aeitte  yellow  atrophy  of 
the  liver.  In  fact,  a  correct  diagnosis  can  usually  be  established  only  at 
autopsy. 

According  as  the  disorder  first  appears  before  or  during  labor  or  in  the 
first  hours  of  the  puerperiuni,  it  is  designated  as  ante-partum,  intra-i^artum, 
or  post-partum  eclaujpsia.     It  is  generally  stated  in  the  text-books  that  the 
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last  is  the  least  common;  but  that  the  conclusions  as  to  the  relative  inci- 
dence of  the  different  varieties  are  by  no  means  unanimous  is  shown  by 
the  following  table : 

Ante-pabtum.          Intra-pabtum.  Post-pabtum. 

OJshausen    40%                            46%  14% 

Knapp    24.5%                         60.9%  14.6% 

Goldberg    26%                            57%  17% 

Reinburg   49.5%                         29.5%  20% 

Lichtenstein    21%                         61.5%  17.5% 

Williams 55%                           22%  23% 

Xewell  and  McPherson  stat€  that  one  third  of  their  cases  occurred 
after  the  birth  of  the  child.  Personally,  I  have  observed  an  incidence  of 
23  per  cent,  for  the  post-partiun  variety. 

It  would  appear  from  the  statistics  just  cited  that  ante-partum  eclamp- 
sia occurs  less  frequently  than  the  intra-partum  variety,  but  this  does  not 
correspond  with  my  own  experience.  Olshausen  has  reached  a  similar 
conclusion,  and  considers  that  the  contrary  statements  of  most  authors 
are  due  to  the  fact  that  they  have  failed  to  remember  that  eclampsia  usu- 
ally supervenes  before  the  estimated  end  of  pregnancy  and  that  uterine 
contractions  set  in  with  the  first  convulsion,  so  that  if  the  patient  is  not 
seen  before  the  seizure  it  is  often  very  difficult  to  determine  with  which 
variety  one  has  to  deal. 

Ante-partum  eclampsia  may  terminate  in  several  ways.  As  a  rule, 
labor  sets  in  and  a  premature  child  is  bom  spontaneously,  or  the  uterus  is 
emptied  by  operative  procedures.  Sometimes  the  patient  dies  undelivered. 
Lichtenstein  has  directed  particular  attention  to  the  fact  that  labor  does 
not  always  supervene,  but  that  the  woman  may  recover  and  give  birth  to  a 
dead  or  macerated  foetus  some  time  afterwards,  or  may  even  go  on  to  term 
and  bear  a  living  child.  He  has  collected  from  the  literature  56  examples 
of  the  former  and  64  of  the  latter  eventuality,  and  has  pointed  out  that, 
while  the  death  of  the  child  in  the  first  instance  may  account  for  the  cure 
of  the  disease,  such  an  explanation  will  not  hold  in  the  second  instance, 
and  renders  it  very  questionable  whether  the  life  or  death  of  the  child 
has  anything  to  do  with  its  causation.  Olshausen  and  others  have  de- 
scribed as  recurrent  eclampsia  cases  in  which  the  patients,  after  being 
perfectly  well  for  a  longer  or  shorter  period,  have  a  recurrence  of  the 
seizure,  which  may  terminate  in  any  one  of  the  ways  mentioned  above. 

If  the  attack  occurs  during  labor,  the  pains  usually  increase  in  fre- 
quency and  severity,  so  that  the  child  will  be  born  somewhat  sooner  than 
usual,  after  which  the  convulsions  generally  cease.  On  the  other  hand,  in 
severe  cases,  or  when  there  is  some  impediment  causing  dystocia^  the 
patient  may  die  undelivered,  unless  operative  measures  are  undertaken. 

In  post-partum  eclampsia  the  attack  usually  conies  on  soon  after  de- 
livery, and  recovery  often  occurs  after  a  single  convulsion.  In  other  cases, 
however,  the  seizures  follow  one  another  in  rapid  succession,  and  frequently 
cause  death.  The  general  belief  that  cases  of  this  variety  are  compara- 
tively benign  is  denied  by  Olshausen  and  Lichtenstein,  who  noted  a  mor- 
tality of  25  and  27  per  cent.,  respectively. 
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few  instances  have  been  reportetl  in  which  eonvnlgions  flid  ont  ap- 
pear until  several  week?  nfter  the  birth  of  the  child.  It  can  l>e  safely 
aBsTimed,  as  was  poioted  out  by  Van  der  Velde,  that  such  conditions  were 
not  eclaiiiptie  at  all,  but  are  due  to  hysteria,  uraemia,  or  other  causes. 

Occasionally  the  onset  h  preceded  by  a  di.^tinil  aura  (Olshnusen),  but 
this  is  usually  lacking.  In  rare  instances  the  convuljiion  conu-a  on  with- 
oiit  warning,  but  it  is  generally  prt^ceded  for  some  days  or  even  weeks  by 
symptoms  indicative  of  pre-eclamptie  toxaemia.  As  has  been  ])ointed  out 
by  Olshausen,  severe  e|u'uastric  pain  is  a  frequent  precuri^or  of  tlie  seiijure, 
and  is  a  sign  to  which  to(j  much  attention  can  hardly  be  paid. 

The  convulsions  are  always  followed  by  imconseionsneas*  Moreover, 
the  patient  may  not  only  not  remember  the  attack  itself,  but  even  have  no 
recollection  of  occurrences  which  had  taken  place  several  hours  previous 
to  it.  This  is  a  not  altogt^ber  unenntmon  observation,  and  may  sometimes 
have  an  impi:)rtant  bearing  from  a  niedico*legal  point  of  view. 

In  5  per  cent,  of  Liildein's  and  in  7  per  c«nt.  of  Lichtenstein's  cases 
eclampsia  was  followed  by  marked  mental  derangement.     In  n>y  own  expe- 


Fto.  453. — ^  Urinary  Cbaht, 
Tot4iI  Nitrogen 
(Each  apedmen  linalyzod  separately,     Fignrrs  on   left  aide   indicate  gratns   of   nitrogen 
and  percentage  of  animoiua;  on  rit^t  sidet  perct^ntage  of  altmmiiiH) 

rience  tbis  complication  has  occurred  much  ]e^B  frequently;  although  it 
muBt  not  be  forgotten  that  psychosis  following  eclamptic  convul!?ions  is  one 
of  the  well-recog^nized  varieties  of  puerperal  inj^anity ;  but  whether  it  is  a 
direct  result  of  the  disease  or  is  due  to  a  coincident  infection  has  not  yet 
been  demonstrated. 
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.•ttei^ult  of  cerebral  lesions  incident  to  eclampsia, 
^r  4wilup  during  tiw  piierpmtmi.     A  case  of  this  char- 
m*mtei  inr  patients,  was  reported  in  detail  by  Woods  at 
^T^sg  «MMi^  ^  tht  American  Oplithalniological  Society. 

dttlnrbed  vision  during  the  latter  part  of  pregnancy 
isaumirie  retinitis.     As  this  is  an  accompaniment  of  an 
«Jmnipsia  does  not  always  develop,  and  the  oiiteorae   is 
vpoii  the  fnrther  course  of  the  underlying  disease.    In  other  cases 
iVBil  dtsturbaQce  is  unattended  by  demonstrable  changes  in  the  retina 
ftir  aerne.  And  is  to  be  regarded  merely  as  a  manifestation  of  the  gen- 
|«3{iHaiiA.  complete  recovery  usually  following  within  a  few  days  after 
Urn  iwmiMtion  of  pregnancy. 

la  a  saatll  number  of  caees  the  patient  becomes  markedly  jaundiced, 
i  fillitr  during  or  shortly  after  the  convulsive  seizure.  This  sign  is  of  grave 
^^rognostie  ^ignificant^e,  and  indicates  serious  hepatic  involvt^ment. 

Bdauip^ia  may  occur  not  only  during  the  courne  of  an  ordinary  gesta* 
tkm.  but  was  observed  by  Maygrier  in  the  false  labor  accompanying  extra- 
uteriiH*  pregnancy.  Falk,  Sitzenfrey,  and  others  have  reported  caR\s  oc- 
curring in  association  with  hydatidiform  mole,  and  the  poss^ibility  of  such 
nn  iHVurrem^  has  been  urged  as  evidence  that  tlie  metabolic'  processes  of 
|th«  fivtus  play  no  part  in  the  letiology  of  eclampsia. 

The  urine  during  the  eclamptic  seizure  usually  gives  evidence  of  a 
marked  renal  insujficiency.  It  is  invariably  diminished  in  amount  and 
I f I'ei^iieutly  almost  entirely  suppressed,  as  in  the  case  charted  in  Fig.  453, 
In  which  only  75  cubic  centimeters  of  urine  was  passed  in  sixteen  hours. 
On  microscopical  examination  various  tyj>es  of  casts  are  found  in  great 
iibundancc»  although  the  hyaline  and  granular  varieties  predominate.  Epi- 
^thchid  casts  also  occur,  as  well  as  isolated  renal  cells,  while  blood  is  nearly 
alwavs  present.     Ha^moglobinuria  may  also  be  observed. 

Albutrjinuria  is  almost  constantly  present,  and  frequently  is  so  pro- 
nounced that  it  19  necessary  to  dilute  the  urine  to  several  times  its  bulk 
.b<*fort*  an  accurate  determination  can  he  made  by  means  of  the  Eshach 
iibe.  In  the  majority  of  ray  cases  this  te*it  showed  tire  presence  of  at  least 
10  KJ'i^^J'^  ^^  albumin  per  liter  during  the  acute  stage  of  the  disease,  while 
in  many  instances  much  larger  quantities  were  noted — sometimes  as  high 
ns  3lJ  or  40  grams.  The  albuminous  precipitate  is  composed  of  both  serum 
albuioin  and  serum  globulin,  and  in  one  instance,  in  which  the  relative 
amounts  of  each  were  determined,  the  latter  was  found  to  be  34  per  cent. 
The  high  albumin  output  is  only  temporary.  Usually  it  falls  to  a 
fraction  of  one  gram  per  liter  within  36  or  48  hours  after  delivery,  and 
then  rapidly  disap[>ears,  though  in  other  cases  traces  may  be  observed  for 
wwks  (Fig,  4')  I).  Tliis  rapid  decrease  was  carefully  studied  by  Emerson 
in  one  of  my  patients,  specimens  being  taken  at  the  time  of  convulsionst 
and  at  four-hour  intervals  during  convalescence.  During  the  eclamptic 
attack  tlie  urine  contained  l.*33  per  c*ent.  of  albumin  by  weight,  as  com- 
pared with  0,25  per  cent,  twelve  hours  later.  It  is  interesting  to  note  that 
these  high  grades  of  albuminuria  do  not  necessarily  indicate  profound  renal 
lesions,  as  in  several   of  ray  cases,  in  which   the  urine  contained   large 
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^^^  amounts  of  albumin,  as  well  as  quantities  of  casts,  only  a  mild  degenerative 
H      nephritis  was  found  at  autopsy. 

^m            The  total  nitrogen  of  the  urine,  estimated  by  the  Kjeldabl  method,  is 
V       markedly  diminished  in  eclampsia*  and  at  the  same  time  there  occurs  a 
H^       profound  alteration  in  the  proportionB  of  its  various  constituents.     Thus 
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Chart.     Eclampsia  with  Hkcovert.                              ^^B 

^^^H                                        (Figures  on  rifiht  and  left  &■  in  Ch&rt  463.)                                           ^^M 

H        the  urea,  which  normally  makes  up  about  four  fifths  of  the  totfll,  is  reduced          J 
H        to  les?  than  one  half.     On  the  other  hand,  there  is  a  relative  increase  in    ^J 
H        the   amount   of   the   amino   acids   and    the   various   substances   which   are    ^H 
■        precipitated   by   phospho-tungstic   acid,  such   as  creatinin,  uric   acid»   etc. 
H        The  ^tudy  of  the  behavior  of  the  ammonia  coefficient  is  of  particular  inter- 
H        est.     With  the  onset  of  convulsions  a  decrease  is  usually  observed   (Fig, 
H        455).  which   is   soon    followed    by   a   marked   rise,   so   that  the   ammonia 
H        coct!icient   usually  remains  relatively  hi^rh   for  a  variable  length  of  time, 
H        In  our  experience  this  condition  is  of  favorable  import,  as  in  several  fatal 
H        cases  the  ammonia  coefficient  was  low,                                                                      " 
H               During  convalescence  the  urine  usually  returns  to  a  normal  condition, 
H         but  at  the  same  time  the  increase  in  its  quantity  and  nitrogenous  content 
H        cannot  be  regarded  as  being  entirely  due  to  the  elimination  of  materials, 
H        wliose  retention  was  supposed  to  have  caused  the  disease.     We  now  know          J 
H        that  somewhat  similar  changes  are  observed  after  normal  labor,  when  the   ^^ 
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high  Eitrogenous  conteBt  miiBt  be  accountod  for  bv  the  involution  of  thai 
uterus  and  other  puer]>eral  changes.  Although  the  albiimm  usually  elears 
up  rapidly,  it  frequently  shows  a  slight  increase  when  the  patient  is  allowed 
a  more  liberal  diet.  On  the  other  hand,  its  persistence  for  several  months 
indicates  the  e:xistence  of  a  chronic  nephritis,  which  in  most  cases  antedated 
the  eclamptic  attack,  but  occasiomilly  appears  to  have  resulted  from  it. 


Dec,  8 

December  »th 

Dec.  10 

t2 

so 

19 
16 
17 
10 
16 
14 
13 
Vt 
11 

0 

f«tK>nri  1 

Bhoiis-t 

ft  boon 

4  hoiirn 

4  Itoara 

&  bonri 

U  hoari 

1 

1 

» 

1    i 

^^.^ 

5    ' 

y 

a 

r 

/ 

y 

/ 

/ 

r 

\ 

/ 

\ 

/ 

\ 

/ 

> 

1 

\ 

\ 

A 

f 

\ 

\ 

/  \ 

\ 

\ 

/    \ 

\ 

\ 

\J 

1 

1 

X 

s.     ; 

1 

\   ^ 

\/ 

\ 
\ 

V 

1 

V 

\ 

1 

'  \ 

v.^ 

1 

\ 

■--^- 

rzzJ--^ 

_^^ 

^s^,-— 

7j6aiiniiA. 

1.85 

15  J  finnii. 

Triue 

il50  0  *• 

K<(^                  80         1         m        1         iWO                 KK) 

ttxn 
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Total  Xitrtj^iTj  Ammonia:  RtHJ.         Albuniiu  -■ 

(First  reading,  duy  prwedm«  attack.     On  day  of  attack*  each  apecinien  analysed  fleparat^ly. 
Figures  on  right  and  left  as  in  Chart  4S3.} 

^ J y  Pathologry.— After  Raver  and  Lever  had  denionstTatc'd  the  presence  of 

X  albumin  in  the  urine  of  women  sutfering  from  this  disorder,  it  was  gen- 

HTI  erally  believed  that  the  fundamental  pathological  lesion  in  eclampsia  was 

H  a  nephritis,  and  for  a  long  time  the  condiiion  was  considered  to  be  identical 

^1^  with  uraemia. 

^^^L  This  view,  however,  wag  gradually  abandoned  when  it  was  found  thft| 
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only  a  small  proportion  of  the  women  suffering  from  chronic  nephritis  had 
eclampsia;  and  fitill  fiirlfier  mmlilientinDs  IxHome  nf"Ci\sstirv  after  it  had 
heen  shown  tliat  the  urine  tlul  not  nceessurtly  eon  tain  albuniin  at  the  time 
of  the  eclaniptic  attack,  Scfirocder,  Ingcrslev,  and  Charpcntier  having  eol- 
let'ted  reeiiectivcly  (]'i,  J 12,  and  143  fiuch  cases  from  the  literature.  Its 
Labsence/ however,  does*  not  necessarily  disprove  ihv  renal  origin  of  the 
'dieease,  since  Van  der  Velde  has  reported  two  instances  of  eclampsia  in 
which  the  kidneys  were  markediy  diseased,  notwithstanding  the  fact  that 
alhuniin  was  not  dentonstrahlo  in  the  urine. 

For  the  most  part,  autopsy  will  reveal  the  presence  of  renal  changes, 
which  may  be  very  marked  in  souie  and  only  sliglit  in  other  cases.  The 
lesions  are  usually  those  of  an  acute  n<|d>ritis  with  nmrked  degeneration 
and  necrosis  of  the  renal  epitlieliurn.  Ordinarily,  this  is  the  only  renal 
lesion,  though  occasionally  it  may  he  engrafted  upon  a  chronic  process. 
Pnitz  found  kidney  changes  in  all  hut  7  out  of  MH  cases  eoneeted  from 
the  literature,  in  which  tlie  rlescriptiou  was  sulhcicntly  accurate  to  be  of 
value.  Forms  of  acute  or  chronic  nephritis  were  present  in  4()  and  11.6 
per  cent,  of  his  cases  res|>ectively,  while  degenerative  changes  were  observed 
more  frequently.  His  conclusions  are  stated  as  follows:  *' Notwithstand- 
ing the  frequency  of  renal  lesions,  we  are  not  jnstifie<1,  even  in  the  majority 
of  cases,  in  considering  them  as  the  anatoniical  substratum  of  eclampsia, 
for  in  many  instances  they  are  too  insignificant;  accordingly,  it  must 
remain  a  question  whether  they  are  not  purely  secondary  in  the  greater 
proportion  of  the  eases.*-  This  vic*w  is  also  endorsed  by  Pollak  and  Bar. 
The  former  noted  renal  clianges  in  98.4  per  cent,  of  I'M)  cases,  and  the 
latter  in  all  of  his  38  autopsies,  but  in  approximately  half  the  cases  the 
lesion  was  very  slight  in  character. 

More  or  less  similar  results  were  obtained  by  Olshausen,  (1  old  berg, 
Hughes  and  Carter,  Lubnrsch  and  Sehuiorl,  all  of  whom  stated  that  renal 
lesions  were  absent  in  a  small  proptrrtion  of  their  cases;  although  Boufte  de 
Saint  Blaise  states  that  these  organs  are  often  perfectly  normal,  and  that 
lesions  when  present  should  be  considered  as  secondary.  On  the  other 
hand.  Pels  Ijeusden,  Winekler,  and  Knapp  observed  pronounced  renal 
changes  in  all  of  their  cases,  and  were  inclined  to  consider  them  as  the 
characteristic  lesion  of  the  discasBv 

Guenard  and  Potocki  attempted  to  deternune  the  permeability  of  the 
kidneys  hy  administering  methylene  blue  to  7  eclamptic  patients.  As  the 
drug  could  always  be  demonstrated  in  the  urine  a  short  time  after  its 
administration  tliey  concluded  that  the  renal  function  was  not  markedly 
impaired,  even  though  anatomical  lesions  might  be  present. 

On  the  whole,  the  evidence  at  hand  would  seem  to  indicate  that  renal 
changes,  while  almost  constantly  present,  are  not,  as  a  rule,  siiffieiently 
marked  to  justify  one  in  considering  them  as  the  characteristic  lesion  of 
eclampsia,  which  must  therefore  be  sought  in  some  other  organ, 

Halbertsma,  in  lB7(n  pointed  out  that  the  ureters  were  often  enlarged 

and  dilated,  and  was  inclined  to  attribute  the  production  of  the  disease  to 

this  condition.     Prutz  noted  a  similar  finding  37  times  in  his  an«^lysis  of 

500  autopsies,  and  Lichtenstein  in  15  out  of  50  autopsies. 

37 
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h^  !  ^-N  '  -  ri>  ,«Tn1  Kiebs  pointed  out  the  exif^tenee  of  a  hfrmorrhngie 
h€fH^  -  L  .  f,  LI  la-^s  of  celiuinisiii.  *riicir  oltserviitions,  liowmrr,  riv- 
ateii  ^^ry  huU*  intifn^t,  and  it  i*t?iiifiint*tl  fur  Pillift,  in  1S8S,  to  direct  our 
ulUrialmi  U»  i^rtjiin  ba'innrrliHgie  lesions  in  the  cetHnifitie  liven  Bis  work 
WI&  ifhillldbiitlT  <x%tifiniie4!  by  Schmort  tn  1893,  wiio,  in  a  rnmitigrapli  ba^ed 
Upon  IT  «illo|isiv$,  i^tnted  tlurt  hv  hixd  fmnid  in  every  ^-ase  lesimrs  vt  the 
rr  wiikil  bi  held  to  be  mure  eharacterititic  than  thoBe  obstirved  in  the 


Fio.  456. — Eclamptic  Lmcii. 
B.  D.,  bile  duct;  C.  V.,  centnil  vein;  N*,  penport^U  neeroaeo. 

kidneys.  These  consit^t  of  irreo^ularly  shaped,  reddish  or  whitish  areas 
scattered  thronirb  t!ie  entire  orpm  in  the  Meifjfhhorlidod  of  the  sinaHer  pr»r- 
tal  vessels.  Ordinarily  tJiey  are  readily  seen  with  tlie  naked  eye,  and  on 
section  give  the  liver  a  mottled  appearance.  Under  the  niicroseope  they 
are  recognized  as  areas  of  neerosi.s,  invohiE^  the  pcri[iherv  of  llie  indi- 
vidual lobules  and  the  porta]  spaces,  in  wdiicb  hloudHell!^  may  or  may  not 
be  present  Schmnrl  attributed  their  formation  to  de^<'nerative  changes 
following  thrornbotic  priK-es^es  in  the  smaller  portul  venselH,  and  considered 
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that  tlieir  presenee  justified  the  dia^^^nnsis  of  eclampsia  without  Fiirtlier 
knowledge  of  the  hintory  of  the  cai^e  (Fig.  45G).  Flexuer  has  i^hown  that 
the  carlief^t  stjiges  in  the  throuihotic  prwoss  are  due  to  the  agglutination  of 
red  f)lood-corpustdes. 

These  findingi?  were  soon  conlinneil  by  Lidiiirs<h,  Pndz,  Bar  and 
Gnyeisse,  Boulfe  de  Saint  Blaise,  and  many  others?;  and  Sehuiorl,  in  11)0'^, 
observed  thezn  in  71  out  of  73  autopsies,  while  in  the  two  negative  eases 
there  was  a  fresh  throinboHis  of  the  portal  vein.  1  have  been  able  to  dem- 
onstrate similar  lesions  in  all  the  eehimptie  livers  whteli  I  Imve  exinntned, 
and  consider  that  they  are  absolutely  ebaraeteristie;  since,  as  far  as  we 
know  at  present,  they  do  not  oceur  in  any  otlier  disease;  and  Opie,  in  his 
artiele  upon  zonal  necroses  of  the  liver,  takes  a  similar  view.     Konstanti- 
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Pio.  457. — Flackntal  Giant  Cell  and  CHOHioNtr  Vuxtrs  m  Btoot>-VE»BEL  of  Tuse  Waix 
Some  Distanck  frum   Placental  Site.     X   80. 

nowitsh  reviewed  the  subject  very  thoroughly  in  1!H>7,  basing  his  eonelusions 
upon  30  gpeciniene  studied  iTi  Marehard's  laboratory.  Wiile  generally  en- 
dorsing SchinorFs  teaching,  be  holds  that  tlie  initial  change  consists  in  the 
dilatation  and  Ibronibosis  of  tlie  capillaries  at  the  periphery  of  the  lobules, 
which  is  followed  by  necrosis  of  the  liver  cells  and  an  extension  of  the 
process  to  the  portal  spaces. 

Several  obtservers  liave  described  the  presence  of  liEematomata  of  vary- 
ing size,  just  beneath  tlie  caf)sule  of  the  liver,  Prutz  having  recorded  a 
fatal  intra-peritoueal  hiemorrhage  from  the  rupture  of  sueli  a  structure. 

Various  statements  have  been  made  concerning  the  pathological  fiml- 
ings  in  the  brain — cedema,  liypertemia,  anaemia,  thrond>osis.  and  upoplrxy 
being  described  as  the  main  lesions.  PVutz  noted  omIi  joa  in  4'^  per  cent,, 
hypera^mia  in  fhi  per  cent,,  and  apopjlexy  in  13  per  cent.,  while  tlie  brain 
was  apparently  normal  in  only  It*  per  cent,  of  his  cases.     Schmorl,  in  58 
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siei?,  m  wluL'li  the  organ  was  examined^  noted  the  preseBce 
of  thronilii  in  the  enialler  eeri4MaI  vessels,  and  regardnj  them  as  Ihe  cau^ 
of  the  small  areae  of  necrosis  wliich  are  so  often  ohservefl. 

In  most  eases  of  eelitinpsia  tiie  lieart  is  more  or  less  involved,  and  was 
perfc^'tly  nurrind  in  tmly  8  out  of  IH2  autopsies  analyzed  hy  Pollak,  Ac- 
cord Jng  to  Selnnorl,  the  ehanges  usujilly  consist  in  dctrcnerative  prixesscs 
in  the  myocardium,  which  arc  generally  regarded  as  being  doe  to  eelamp- 
sia,  though  at  times  they  may  be  attributed  to  the  use  of  chloroform  in  its 
treatment. 

Following  Sehmorl  and  Wineklcr,  all  investigators  have  demonstrated 
in  the  [lulntonary  capillaries  the  presence  of  giant  cells,  which  they  have 
identified  with  the  so-ealled  giant  cells  of  the  placenta— namely,  masses  of 
syneytiuni.  Schmorl  fornicrly  believed  that  Oieir  presence  probably  ex- 
plained tlie  origin  of  the  thrombotic  processes  observed  in  various  organs* 
But  at  present  they  are  regarded  as  having  no  significance,  as  they  can 
always  be  found  in  pregnant  women  dead  of  other  diseases. 

In  patients  who  have  died  several  days  after  the  cessation  of  the  con- 
vulsions, in  addition  to  the  lesions  just  described,  broncho-pneumonia  or 
the  various  evidences  of  puerperal  infection  are  freipiently  noted. 

It  is  apparent,  therefore,  that  the  main  lesions  in  eclatupsia  arc  found 
in  the  liver,  kidneys,  heart,  and  brain;  but  in  view  of  the  marked  dis- 
crepancy in  the  statements  of  the  various  authors  concerning  theiiLJ:£lfl,tive 
frequency  and  importance,  it  would  seem,  with  the  exception  of  the  lesions 
in  the  liver,  that  Ihe  anatmnical  changes  are  not  constant  or  characteristic. 
Accordingly,  it  must  be  assumed  that  the  ei^scntial  feature  in  the  morbid 
process  is  the  circulation  of  some  as  yet  unknown  toxic  substance  in  the 
bkRui  which  gives  rise  to  h\sions  of  varying  intensity-  in  the  several  organs. 

JEtiology, — So  many  hypotheses  have  been  advanced  concerning  the 
aetiology  of  eclampsia  that  Zweifel  has  aptly  designated  it  as  ^*the  disease 
of  theories."     Un fortunately,  exact  knowledge  is  still  lacking. 

From  the  earliest  periods  it  was  considered  as  a  disorder  of  the  nervous 
system  peculiar  to  pregnancy.  This  conception  is  no  longer  entertained^  i 
though  there  is  no  doubt  that  the  nervous  system  is  in  a  condition  of  far 
Jess  stable  equilibrium  during  pregnancy  than  at  other  times.  This  fact 
has  been  conclusively  demonstrated  hy  Blunireich  and  Zuntz,  who  showed 
that  con\Tilsions  could  be  produced  by  the  application  of  far  smaller  quan- 
tities of  powdered  creatinin  to  the  cerebral  cortex  in  pregnant  than  in  non- 
pregnant animals. 

Following  the  discovery  by  Ijcver  that  the  urine  of  eclamptic  patients 
contained  albumin,  the  disease  was  identified  with  uraemia,  and  this  view 
was  only  slowly  abandoned  after  it  had  been  conclusively  demonstrated 
that  the  two  conditions  had  hot  little  in  common. 

SpiegeU>erg,  in  1870,  advanced  the  theory  that  the  circulation  of  ammo- 
nium carbonate  in  the  bhwd  was  responsible  for  the  seizures,  but,  cliemical 
analysis  having  failed  to  substantiate  this  statement,  the  idea  was  soonj 
abandoned. 

The  Trauljc-Hosenstein  theory,  which  hM  that  the  eonnilsions  were 
the  result  of*  anaemia  and  oedema  of  the  brain,  found  widespread  accept- 
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ance  for  many  years,  but  wat?  ultimately  abandoned  in  view  of  the  fact  that 
such  conditiuos  coukl  not  always  be  demonstrated  at  autopgy. 

Delore  and  Rodet,  of  Lyons,  in  lS8-t  BUggestod  bacterial  invasion  as  a 
possible  etiological  factor,  but  adduced  no  evidence  in  sup[>nrt  of  such  a 
view.  The  first  investigations  were  made  by  Dolcris  in  1HH5.  Following 
him,  a  large  number  of  observers  reported  that  they  had  cultivated  various 
bacteria  from  the  blood,  urine,  and  tissueg  of  eclamptic  women,  but  their 
reiiults  were  so  contradictory  as  in  be  of  hut  little  value.  On  the  other 
haml,  Haeglcr,  Diiderlein,  Selituorl,  Lubarseli,  and  Bar  and  (iuyeisse  ob- 
tained uniformly  negative  rei?iLlts,  and,  as  my  own  experience  has  k*en 
similar,  I  feel  Justified  in  concluding  that  satisfactory  proof  has  not  been 
adduced  in  support  of  the  bacterial  nature  of  the  disease,  nor  does  it  seem 
likely  to  t)e  forthcoming. 

A  much  more  promising  held  of  investigation  was  opened  up  by  the 
work  of  Bouchard  upon  auto-intoxication.  Riviere,  in  1888.  w^as  the  first 
to  pot  forward  the  theory  that  eclampsia  was  an  auto-intoxication  resulting 
from  the  heaping  up  of  some  substance  in  the  system  during  pregnancy, 
holding  tlmt  its  presence  was  indicated  by  an  increase  in  the  toxicity  of  the 
blood  serum  and  a  decrease  in  that  of  the  urine. 

This  conception  was  placed  upon  an  apparently  solid  foundation  by  the 
work  of  Chamberlent  and  Tarnier  ami  their  students^  who  showed  tbat  the 
urine  of  women  suffering  from  eclampsia,  or  just  about  to  be  attacked  by 
it,  when  injected  into  the  circulation  of  animals  was  far  less  tnxic  than 
usual,  while  the  toxicity  of  the  blood  serura  was  markedly  increased.  They 
concluded,  therefore,  that  some  poisonmis  suhshince,  which  shouhl  have 
betui  excreted  by  the  kidneys,  was  accumulating  in  the  system  and  increas- 
ing the  toxicity  of  the  hlood  scrum,  which  in  turn  gave  rise  to  the  renal  and 
hepatic  lesions,  thereby  still  further  accentuating  the  condition. 

Their  investigations  w^ere  apparently  con  firmed  by  the  work  of  Ludwig 
and  Savor,  who  considered  the  offending  product  to  be  carbamic  acid, 
wdiich  they  believed  was  formed  as  the  result  of  imperfect  metabolic 
processes,  especially  in  the  liver.  The  studies  of  Volhard  in  1897  failed 
to  substantiate  these  findings,  as  he  w^as  unable  to  show  that  the  blood 
serum  was  more  toxic  in  eclampsia  tlian  in  other  conditions. 

Furthermore,  the  doetrinc  in  general  received  a  severe  hlow^  when  the 
work  of  Van  der  Bcrgh,  Forchheimer,  Stewart,  and  Schumacher  showed 
the  residts  obtained  by  the  injection  of  blood  scrum  and  urine  into  animals 
to  he  so  variable  and  dependent  upon  so  many  factors  that  they  must  he 
received  witli  the  greatest  caution.  The  experiments  of  the  last  named  in- 
vestigators proved  that  death  depends  in  great  part  u[uin  tlie  nipirlity  with 
which  the  injection  is  made,  as  well  as  the  fact  that  the  toxicity  of 
the  urine  is  principally  due  to  bacterial  products  rather  than  to  a  definite 
organic  poison:  since  they  found  tbat  large  quantities  crndd  Ih^  injected 
into  animals  willi  impunity,  providcfl  it  is  tlior*mgldy  sterili/-ed  ;  whereas, 
if  such  precaidions  are  not  taken,  «itinll  (piautities  of  the  urine  led  to 
uniformly  fatal  results.  An  even  more  potent  argument  against  the 
acceptance  nf  such  experiments  is  the  generally  recognized  fact  that  the 
injection  of  blood  serum  into  an  animal  of  another  species  is  usually 
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followed  by  various  biological  reactions,  such  as  ag;nlutination,  ha?molyei8, 
etc.  To  overcome  this  difficulty,  Semb  imnninized  rabbits  to  normal  hu- 
man blood  serum,  and  then  injected  into  their  circulation  Rjruin  from 
eclamptic  women.  None  of  his  animals  bad  convuhsions,  but  in  many 
instances  more  or  less  characteristic  lesions  were  found  in  the  livers  and 
kidneys.  He  believed  that  his  exj>eriments  demonstrated  an  increased 
toxicity  of  eclamptic  serum,  but  further  investigations  have  not  borne  out 
his  conclusions. 

The  nio^it  enthusiastic  advocate  vf  tlie  doctrine  that  eclam|)sia  is  due  to 
the  heaping  up  of  poisons  in  the  blood  are  the  students  of  Finard,  Thus, 
Bouflfe  de  Saint  Blaise  considers  that  the  essential  feature  of  the  disease 
consists  in  an  alteration  in  the  fmution  of  the  liver,  which  fails  to  render 
innocuous  certain  poisonous  prodntts  of  metal kpI ism,  and  that  these  in 
turn  give  rise  to  an  auto-intfixication,  or  hepato-toxjeniia.  When  the  dis- 
turbance is  sliglit,  the  ]iatient  merely  suffers  from  nausea  or  headache;  but 
when  it  is  marked,  secondary  renal  changes  develop  wbicli  in  turn  lead  to 
a  still  further  retention  of  the  poison  and  the  ultimate  production  of 
eclampsia. 

Following  the  failure  to  demonstrate  experimentally  an  increas€»d  tox- 
icity of  the  blood  serum,  the  Eptiolog)'  of  eclampsia  has  In^en  extensively 
investigated  and  has  given  rise  to  a  voluminous  iiterature,  which  abounds 
in  contradictions  and  has  not  led  to  generally  accepted  conclusions. 

Generally  speaking,  the  investigations  have  been  undertaken  in  the  hope 
yf  demonstrating  that  the  disease  is  due  to  one  or  more  of  the  following 
factors : 

I.     Ffetal  metabolism. 

11.  The  entrance  i»f  ftetal  or  placental  elements  into  the  maternal 
cireularion, 

III,  Poisoning  by  sufjstances  formed  or  retained  in  the  placenta. 

IV.  Disturbances  of  the  maternal  metabolism. 
V,     Anaphylactic  reaction. 

VL     Mammary  toxjsmia. 

I*  Fehling  in  1899  and  Dienst  in  1902  advanced  the  theory  that  eclamp- 
sia was  due  to  intoxication  by  certain  jrroduets  of  fa-tal  metabolism,  the 
mat(Tnal  organism  being  unabk^  to  aceomiuodate  itself  to  the  increased 
strain  incident  to  their  elimination.  The  advocates  of  this  view  lay  great 
stress  upon  the  fact  that  convulsions  sometimes  appear  in  The  chihiren  of 
eclamptic  mothers  shortly  after  birth,  and  are  accompanied  by  thrombotic 
changes*  as  well  as  by  lesions  m  the  Hver  and  kidneys  identical  with  those 
in  tfje  maternal  organs.  Oliservations  of  this  character  have  been  made 
by  8clnnorl^  Chamherlent,  Bar  and  (lUyeisge,  Knapp»  myR'If,  and  others, 
and  are  considered  critically  in  Dienst^s  monograph.  Fnrtbermorc^  the 
denionstratioji  by  Krfmig  and  Fiilli,  Zaogeuu  ister,  Szili,  and  others  that 
the  nsmolie  |H-essure  and  eleetrieal  londuetivilv  are  jdeolieal  in  Imth  ma- 
ternal and  ftetal  lihmd  indicates  that  there  is  no  fundamental  objection  to 
the  acceptance  of  Bucli  a  theory. 

This  view  also  receives  a  certain  amount  of  support  from  clinical  exp^ 
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rience,  since,  as  is  well  known,  the  conmltiions  usually  cease  soon  aftc^r 
delivery;  while  spontaneouts  recovery  is  the  rule  when  the  foetuts  dies  during 
pregnancy.  Moreover,  Baron  and  Castaigne  liave  shown  that  the  transmis- 
sion to  the  mother  of  substances  injected  into  the  foetus  ceases  almost 
immediately  after  its  death. 

On  the  other  hand,  ob^iervations  of  this  character  are  not  necessarily 
convim'ing;  as  it  may  he  urged  that  recovery  is  due  not  so  much  to  the 
delivery  or  death  of  the  fcetus  as  to  the  coincident  elimination  of  the 
maternal  nietaljolic  jjrocesses  peculiar  to  pregnancy.  Furthermore,  several 
writers  have  coutcndt-d  tbat  ttie  aaswiation  of  tclampsia  with  hydatids  form 
mole  affords  cum'Iusive  evidence  that  tlie  tVetus  is  in  no  way  concerned. 
To  my  mind,  however,  this  contention  docs  not  apf>ear  to  be  well  founded, 
as  it  is  quite  conceivahle  that  the  metabolic  pToccsscs  incident  to  the  con- 
tinued  growth  of  the  chorionic  epitlielium  may  be  practically  identical 
with  those  of  the  normal  fo'tus. 

II.  Veit  in  190:2  promulgated  an  hypothesis  along  the  lines  of  Ehrlichia 
side-chain  doctrine,  which  for  a  time  hid  fair  to  solve  the  problem.  Not- 
withstanding its  failure  to  do  so,  his  work  has  served  to  direct  attention 
to  (he  "biologicar'  esj^ects  of  the  question,  and  has  been  the  incentive  for  a 
large  amount  of  investigation. 

This  theory  was  based  upon  the  fact  that  even  in  normal  pregnancy 
varying  amounts  of  ftctal  ectoderm,  and  even  fragments  of  chorionic  villi, 
are  constantly  becouiing  separated  from  the  phiceiita  and  gain  access  to 
the  maternal  circidalton.  the  process  being  designated  as  ''deportation." 
Veit  contended  that  the  ftctal  elements  give  rise  to  a  poison— eyncytio- toxin, 
which  is  normally  rendered  innocuous  by  a  supposititious  antiliody — syncy- 
tiolysin,  which  develops  in  the  maternal  serum.  If,  however,  for  any 
reason  the  former  is  present  in  quantities  too  great  to  be  neutralized,  or 
if  the  elaboration  of  the  latter  is  interfered  with,  symptoms  of  poisoning 
result  and  eclampsia  eventually  follows. 

He  considered  that  the  correctness  of  the  theory  was  estahlislied,  when 
he  found  that  tlie  injretinn  of  an  emulsion  of  huimm  placenta  into  the 
peritoneal  QUYity  of  rabbits  was  followed  by  albuminuria  and  sometimes 
by  death.  In  drawing  his  conclusions,  however,  he  overlooked  the  fact 
that  similar  results  would  follow  the  infrodm^tion  of  any  heterogeneous 
animal  tissue,  and  also  that  nature  performs  a  much  more  ideal  experiment 
whenever  the  nqiliire  of  a  tubal  pregnancy  leads  to  the  extrusion  of  the 
ovum  into  the  peritoneal  cavity.  The  fact  that  eclampsia  does  not  super- 
vene under  snch  conditions  speaks  strongly  against  the  correctness  of  this 
view.  Ascoli,  on  the  other  hand,  hrld  that  the  disease  was  due  to  an 
excessive  production  of  syncytiolysin, 

Thesi^  theories  are  at  present  regarttcd  as  untenable,  more  particnlarly 
as  Frank  and  Ileimann  hi  11*11  were  unable  to  di  inonstrate  by  means  of 
the  deviation  of  complement  and  other  reactions  tliat  the  maternal  serum 
formed  s|>ecific  antibodies  wlun  liinuan  chorionic  vilh  were  euij)l0ycd  as 
antigen. 

III.  Following  Veit's  theory,  numerous  investigators,  including  Liep- 
mann,  Weichhardt  and  Piltz,  Freund,  Guggisberg,  and  others^  attempted  to 
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prove  that  eclampeia  is  duo  to  endotoxins  contained  in  the  chorioBic  villi, 
and  more  particularly  in  tJie  &vne}iium. 

They  found  that  the  intravenous  injection  into  animals  of  emulsions 
or  extracts  of  placenta  were  usually  followed  by  rapid  death  and  some* 
times  by  convulsione.  At  autopsy  widespread  tlirouibosis  was  observed, 
together  with  variable  lesions  in  the  liver  and  kidneys.  P'reund  aecord- 
iiigly  concluded  that  the  placenta  contained  a  definite  poison  which  was 
made  up  of  at  least  tw*o  components — one  giving  rise  to  thromlKJsis,  and 
the  other  acting  on  tire  nervous  system. 

Probafily  the  most  serious  blow  to  this  theory  was  struck  by  Lichten- 
Mvln  in  VJOH,  when  he  demonstrated  that  the  results  obtained  were  in  great 
part  uiechanical,  and  could  iw  produced  equally  well  by  the  injection  of 
inddTrrcnt  mak'rials,  and  furthermore  that  ]>lacental  emulsions  and 
extracts  could  be  iuj<*eted  with  impunity  pmvided  all  susjicnded  particles 
were  removed  Ijy  efticicjit  filtration.  Subsccpient  writers  have  failed  to 
meet  his  criticism,  nor  do  I  believe  that  Guggisberg  has  refuted  his  con- 
clusions. 

Scbniorl  in  liia  original  monograph  suggested  that  it  was  possible  that 
the  extensive  thrombosis  aceomfianying  the  disease  might  be  due  to  the 
action  of  fibrin  fermeut.  This  view  was  practically  abandoned  until  the 
chemical  investigations  of  llofljauer,  l>ryfuss,  and  others  revealed  the 
[irrsence  of  amino  acids  and  otiier  subtitances  in  the  ]>!acenta.  which  are  in 
all  prolialiility  due  to  the  action  of  feruients.  Tliese  authors  accordingly 
suggested  that  a  part  of  the  lesion,  at  least,  might  be  due  to  the  escape  of 
such  ferments  into  the  circulation. 

Bienst  in  1912  still  further  elaborated  this  view,  and  holds  that  eclamp- 
sia is  due  to  an  intTcase  in  the  fibrogen  and  librrn  ferment  cont4:nt  of  the 
t>iood.  lie  and  Kollumnn  have  demoiisfrated  that  both  of  these  substances 
are  nearly  twice  as  abundant  during  pregnancy  as  at  other  times,  and  are 
still  further  increased  in  wlampsia.  Dienst  believes  tluit  normally  coagu- 
lation of  the  blood  is  prevtnled  by  the  elal»orat!on  of  antitlirouibin  in  the 
liver,  but,  whenever,  as  the  result  of  circulatory  changes  incident  to  preg- 
nancy, that  organ  becomes  insufficient,  antithromhin  is  no  longer  excreted 
in  sutficient  quantity  to  neutralize  the  fibrin  ferment,  which  consequently 
condjines  with  the  fibrino^ren  and  inaugurates  thromlwsis,  While  this 
hypothesis  is  very  clearly  set  fortli,  it  is  nevertheless  probable  that  it  will 
meet  the  same  fate  as  its  predecessors. 

After  Flexner  had  shown  the  part  played  by  agglutination  of  the  red 
corpu&f?Ies  in  the  production  of  tbrond)osis,  and  Pearce  had  demonstrated 
the  effect  of  hannolysis  upon  the  liver  and  kidneys,  an  attempt  was  made 
to  isolate  and  explain  the  mode  of  production  of  such  sufistances.  Leith 
Slurray  believed  that  they  are  the  essential  factors  in  the  production  of  the 
dis(iise;  while  Freund  and  Mohr  considered  that  they  had  solvt'd  Ihc  prolt- 
lem  of  hamiolysis  by  the  isohitifm  of  oleic  acid  or  sodiuTn  oleate  in  the 
placenta.  It  is  generally  believed,  liowevcr,  that  the  substances  in  question 
are  merely  constituents  of  the  fat  normally  present  in  the  placenta. 

IV.  The  study  of  the  metabolism  of  the  mother  during  the  eclamptic 
state  and  particularly  the  clinical  examination  of  the  urine  have  added 
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coiif*iflt'rab!y  to  our  knnwhMl^a%  Uui  liavo  nut  yet  given  us  a  due  as  to  the 
ultinmte  cnn^e  of  thc^  tlisease. 

Ma.^sen  in  18U5  found  the  relative  amount  of  urea  greatly  diminished, 
and  Helouin  a  few  years  later  stated  that  the  rap|>nrt  azotnri(|UC!— the 
rohition  of  the  amount  of  nitrogen  ermtaiiied  in  tfie  urea  to  the  tntal  nitro- 
gen— was  profoundly  altered.  Normally  the  ratio  varies  h(^tw(^*n  8ti  and 
90  per  eent.,  hut  is  greatly  redueed  in  ]>re-ee!amptic  toxaemia  and  eclampsia. 
These  findings  were  ahundantly  eontirmed,  and  in  several  instanees  we 
have  found  that  le^s  than  one  half  of  the  total  nitrogen  was  exereled  as 
urea.  Furthermore,  study  of  the  ""nitrogenous  partition'"  by  Whitney, 
Zweifel,  8tone,  Ewing  and  Wolf,  and  otliert^,  as  well  as  in  my  service,  shows 
a  marked  increase  in  the  amino  acids,  as  well  as  in  the  substances  |)re- 
cipitated  by  phospbo-tungstic  acid,  such  as  uric  acid,  creatinin,  and  the 
xanthin  bases.  The  sum  total  of  these  substances,  however,  does  not  ef|ual 
the  entire  amount  of  nitrogen  contained  in  tlie  precipitate,  so  that  the 
deficit  is  designated  as  the  "N  rest/'  This  is  greater  in  eclamptic  than  in 
normal  urine,  but  whether  it  hears  any  relation  to  the  production  of  eclamp- 
sia cannot  as  yet  be  stated.  \n  any  event,  the  study  of  the  nitrogenous 
metabolism  gives  rvidenee  of  a  profound  derangement,  and  indicates  im- 
perfect o.xidation  and  desanddatitm, 

Rccoguizing  these  facts,  Zweifel  attempted  to  find  some  imperfectly 
Axidixed  body  in  tlie  urine  winch  might  possibly  give  rise  to  eclampsia,  and^H 
succt^ded  in  demonstrating  considerable  <|uantities  of  snrcolactic  acid,^^ 
which  was  also  foimd  in  the  cerebro-spinal  fiuid  by  his  pupils,  Fiith  and 
Lockoniann.  Notwithstanding  Zweifel's  careful  work,  it  does  not  seem 
that  we  are  justified  in  ccmsidcring  lactic  acid  as  the  cause  of  the  disease, 
as  it  is  probe  illy  only  a  result  of  the  muscular  work  incident  to  the  con- 
vulsions. 

The  intimate  relation  existing  between  the  thyroid  gland  and  metali- 
olism  led  Nicholson  to  assume  that  eclampsia  might  l>e  due  to  thyroid 
insulliciency.  and  to  recommend  the  m^v  of  its  extract  in  the  treatment  of 
the  disease.  Lange  found  that  hypertrophy  of  the  thyroid  was  one  of  the 
usual  concomitants  of  normal  pregnancy,  and  that  its  absence  predisposed 
to  the  occurrence  of  a  toxaemia,  A  considerable  amount  of  w^ork  has  been 
done  in  this  direction,  but  has  not  yet  led  to  definite  rcsnlts. 

Vassale  and  Zangfrongini  in  190,5  ascriWl  a  similar  function  to  the 
parathyroid  glands.  It  has,  however,  l>een  indicated  that  insutlicicnt 
secretion  on  their  part  leads  to  the  production  of  tetany,  and  I  think  it 
peraiissible  to  agree  with  Seitz  that  they  are  not  concerned  in  the  etiology 
of  eclampsia. 

V,  i^JRenau  and  Anderson  in  1908  suggested  that  eclampsia  might 
possibly  represent  an  anaphylactic  reaction.  This  idea  was  still  further 
elaborated  in  1910  and  1911  by  Thies  and  Lockemann,  and  Griifenburg, 
who,  after  an  extensive  series  of  experiments^  held  that  the  mother  was  sen- 
sitised during  pregnancy  by  stuali  (pianfities  of  fo>tal  |irot«  in  and  would  go 
into  anaphylactic  shock  if  a  ipiantity  of  ffptal  hlooil  were  suddenly  intro- 
duced into  her  circulation.  They  identified  the  condition  with  eclampsia 
and  claimed  that  the  liver  and  kidneys  presented  characteristic  lesions. 
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Notwithstanding  the  plausibility  of  these  contributions,  I  feel  that 
they  have  not  solved  the  problem,  more  particularly  as  Johnstone  and 
Fellander  failed  to  verify  them. 

VI.  As  practically  all  other  organs  had  been  considered  in  connection 
with  the  aetiology  of  eclampsia,  Sellheim  suggested  the  possibility  of  its 
mammary  origin.  He  based  his  supposition  in  great  part  upon  the  experi- 
ence of  veterinarians  that  the  so-called  paresis  of  cattle  is  relieved  by 
the  injection  of  air  or  of  various  medicaments  into  the  breasts.  In  a  patient 
in  whom  relief  did  not  follow  delivery,  he  felt  justified  in  amputating  both 
breasts,  and,  as  she  eventually  recovered,  he  held  that  the  mammary  theory 
deserved  further  consideration. 

It  is  interesting  to  note  in  this  connection  that  Healy  and  Eaatle  of  the 
Kentucky  Agricultural  Experiment  Station,  in  1912,  consider  that  the 
so-called  parturient  paresis,  or  milk  fever,  of  cows  is  identical  with  human 
eclampsia.  This  disease  is  characterized  by  coma,  convulsions,  albuminuria, 
a  pronounced  change  in  the  nitrogen  partition,  and  by  the  presence  of 
casts.  Its  pathology  is  as  yet  unknown,  but  its  mortality  has  been  reduced 
from  60  to  0.5  per  cent,  by  injecting  the  udders  with  oxygen.  Furthermore, 
by  the  injection  into  guinea  pigs  of  small  quantities  of  colostrum,  obtained 
from  cows  suffering  from  the  disease,  they  were  able  to  kill  the  animals  and 
to  find  lesions  highly  suggestive  of  those  characterizing  eclampsia.  Conse- 
quently, they  suggest  the  possibility  that  eclampsia  may  be  due  to  intoxica- 
tion by  poisons  elaborated  in  the  breasts,  and  thus  add  an  experimental 
basis  to  Sellheim's  apparently  absurd  suggestion. 

In  summing  up  the  aetiology  of  eclampsia,  it  is  evident  that  its  cause 
is  still  undiscovered.  All  that  we  know  positively  is  that  the  disease  is 
accompanied  by  characteristic  lesions  in  the  liver  and  by  striking  changes 
in  metabolism.  Our  clinical  experience  leads  us  to  believe  that  it  is  de- 
pendent upon  a  profound  toxaemia,  which  is  probably  metabolic  in  origin, 
but  we  are  as  yet  ignorant  whether  the  changes  originate  in  the  maternal 
or  foetal  organism  or  both. 

Diagnosis. — The  recognition  of  eclampsia  usually  offers  no  difficulty.  It 
might  be  confounded  with  acute  poisoning  from  strychnine,  phosphorus,  or 
nitrobenzol,  as  in  a  case  reported  by  Schild.  However,  such  instances  are 
extremely  rare,  and  careful  inquiry  into  the  history  of  the  patient  should 
prevent  error.  Generally  speaking,  one  is  much  more  likely  to  make  the 
diagnosis  of  eclampsia  too  frequently  than  to  overlook  the  disease,  as 
uraemia,  epilepsy,  acute  yellow  atrophy  of  the  liver,  and  even  hysteria  may 
simulate  it.  Consequently  they  should  be  borne  in  mind  whenever  convul- 
sions or  coma  appear  during  pregnancy,  labor,  or  the  puerperium,  and  must 
be  excluded  before  a  positive  diagnosis  is  made.  Occasionally  it  is  impos- 
sible to  make  an  accurate  clinical  diagnosis,  and  in  such  cases  only  the 
finding  of  characteristic  lesions  at  autopsy  will  enable  one  to  be  positive 
as  to  the  nature  of  the  affection. 

Prognosis. — Tho  prognosis  is  always  serious,  eclampsia  being  one  of  the 
most  dangerous  conditions  with  which  the  obstetrician  has  to  deal.  The 
maternal  mortality  varies  from  20  to  25  per  cent.,  and  that  of  the  foetus 
from  33  to  50  per  cent.,  although  Stroganoff  reports  a  maternal  mortality 


of  fi.C>  per  cent,  in  a  series  of  KX)  cases.     Such  favora!)le  R'sults,  however, 
are  very  exeeptional. 

Thv  ])rognneis  is  generally  considered  to  Ih'  more  gloomy  wlien  the 
seizures  conie  on  before  or  during  parturition  llitm  after  delivery.  I{ecent 
statisties,  however,  indieate  that  [Jusl-parliitii  eelainpKia  it<  quite  as  serious, 
Olshiiu.sen  and  Lichteustein  having  \imi  25  and  2?  per  cent  uf  Iht^r  eases, 
resjx'etively. 

There  is  considerable  di&crepaney  of  opiniim  eoneeming  the  relative 
proi^nosig  in  pri}tii(i}irous  and  mull i parous  winnen.  Ttius,  Veit  in  iH)'3 
eai^es  gives  a  corrected  luortality  of  1  t*^  jmt  cent,  for  the  former  and  WA 
per  cent  for  the  latter,  and  GoUlherg  and  Lichtentitein  state  the  diBorder 
Is  twice  as  dangerous  in  the  latter.  Olsliauscn,  on  the  other  hand,  helieves 
that  there  is  no  difference  in  the  two  grou])s.  Jn  all  probahitity  the  prog- 
nosii^  really  de[K"nd6  niucli  more  upon  the  severity  of  the  attack  than  upon 
the  number  of  children  that  the  woman  has  borne. 

In  individual  cases  it  is  often  extremely  difficult  to  predict  the  course 
of  the  disease,  some  patients  dying  in  the  first  seixurc,  while  others  recover 
after  more  than  tiO,  Jardine  reporting  a  recovery  after  200  convulsions. 
Seitz  states  that  the  prognosis  becomes  worse  with  each  convidsion  up  to 
20  or  30,  but  that  a  greater  number  does  not  necessarily  add  to  the  grav- 
ity of  tbe  case,  the  prognosis  depending  upon  the  rapidity  with  which  they 
follow  one  another  and  the  duration  of  the  coma  after  each  attack. 

Valualde  prognostic  data  are  also  afforded  by  tbe  condition  of  tbe  pulse 
and  temperature.  When  the  former  is  of  fair  quality  between  the  attacks 
the  outlook  is  usually  good;  whereas  a  weak,  rapid,  and  thready  pulse 
usually  indicates  a  fatal  issiip,  particularly  if  tlie  temperature  is  higli.  Tlie 
pcrsisteuce  of  a  high  arterial  pressure  is  always  of  bad  prognostie  signifi- 
cance, even  when  the  other  symptoms  seem  to  improve.  Complete  anuria 
and  the  inability  to  sweat  in  a  hot  pack  are  ominous  symptoms.  Apoplexy, 
paralysis,  and  cedema  of  tbe  lungs  are  most  serious  complications  and 
usually  end  in  death. 

If  the  eclampsia  comes  on  during  pregnancy  the  prognosis  is  very 
favorably  affected  by  the  death  of  the  ftEtiis.  the  convulsions  usually  ceasing 
BOfm  afterward. 

If  ttie  patient  recovers,  it  is  unusual  for  eclampsia  to  occur  in  stiljse- 
qucnt  pregmmcies,  as  one  attack  apparently  conftrs  a  relative  iromunity. 
On  the  other  hand,  in  patients  suffering  from  chronic  nephritis  the  reeur- 
rence  of  uriemie  convulsions  is  not  uncommon. 

Treatment. —(a)  Prophijlartir. — The  prophylaetic  treatment  is  most 
important,  nud  is  idenfical  with  that  recomnu^nded  for  pre-eelaiuptic  tox- 
aemia  (p.  53*^).  Indeed,  the  chief  aim  in  treating  the  latter  condition  is 
to  prevent  tbe  possible  outbreak  of  eclampsia.  Hence  the  necessity  of 
regular  and  fre(|iH  nt  examinations  of  the  urine,  and  the  imuKfliate  insti- 
iutien  of  appre(iriate  treat  iiienl  aud  diet  as  soon  as  symjitouis  ajqiear,  which 
iTuhcate  tliat  tbe  eMminative  processi'S  are  at  fault.  By  the  employment 
of  these  precantionary  measures,  and  by  promptly  iiulucing  prej nature 
labor  in  tliose  cases  which  do  not  improve,  or  which  become  progressively 
worse  under  treatment,  the  frequency  of  eclampsia  will  be  greatly  dimin- 
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isJied  and  many  vahiaMi^  lives  eared.  At  present,  however,  despite  all  we 
can  do,  eclampsia  will  still  occur,  and  fionietiniea  even  in  patients 
who  apparently  have  reeponded  most  satisfactorily  to  prophylactic  treat- 
ment. Thu6,  I  could  cite  ^several  inetances  in  which,  under  appropriate 
measures,  the  suhjective  syinptoins  disappeared,  tlie  urine  and  it8  nitroge- 
nous content  increased  in  tpiantity  and  the  alhunun  decreasi'd,  and  yet, 
just  as  I  was  congratulating  myself  upon  a  nu)8t  satisfactory  result,  a 
convulsion  occurred.  Moreover  the  outbreak  of  eclampsia  is  not  always 
preceded  l»y  premonitory  Hyuiploms,  n»  several  of  my  patients  who  were 
Hj>i)arently  perfectly  wdU  and  whose  urine  had  sliown  no  ahnorrnality  the 
day  before,  had  a  seizure  during  labor. 

Such  experiences  have  convinced  me  that  prophylactic  treatment,  while 
productive  of  untold  good,  is  not  invariably  sucecssful  or  always  applicable, 
nor  can  I  agree  with  Davis  and  Edgar  that  eclampsia  is  always  a  prevent- 
able aiTcction. 

Experience  goes  to  show  that  cases  of  pre-eclamptie  toxaemia  accom- 
panied by  cedema  are  more  amenalile  to  treatment,  and  less  likely  to  even- 
tuate in  eclampsia,  than  thoi«e  in  which  it  is  abBt'nt.  This  point  was 
emphasized  many  years  ago  by  8t olz. 

{b}  Cttraiive. — When  convulsions  occur  during  pregnancy  or  labor.  I 
believe  that  the  l^st  results  are  obtained  if  delivtM-y  is  cftected  as  soon  after 
the  first  convulsion  as  is  consistent  with  the  safety  of  the  patient,  Unfor» 
tunately,  perfe4:*tly  definite  rulfs  cannot  be  laid  down,  as  the  treatment 
should  vary  materially  according  as  the  patient  is  in  a  hospital  or  in  her 
own  home,  and  is  under  the  care  of  a  competent  ohstetricinn  or  of  an  average 
general  practitioner. 

If  the  obstetrician  is  prepared  to  uict-t  nny  euiergency,  delivery  sliould 
be  ] promptly  elTeeted  irrespective  of  the  eonditiou  of  the  cervix,  or  whether 
labor  has  begun  or  not.  The  patient  should  he  ansesthctized  w^ith  ether, 
placed  ujjon  the  operating  table,  and  carefully  examined  for  the  purpose  of 
determining  the  mo^t  conservative  metliod  of  procedure.  If  the  cervix  is 
fully  dilated,  the  child  slionld  be  delivered  by  lueans  of  forceps  or  version  and 
extraction,  as  may  seem  best.  If,  however,  this  is  not  the  case,  the  choice  of 
operation  will  deyiend  upon  the  condition  of  the  cervix.  If  it  is  partially 
dilated,  or  if  its  canal  is  obliterated  and  resistance  is  offered  only  by  the 
external  os,  dilatation  can  usually  be  safely  and  rapidly  com]>leted  by  Har- 
ris's manual  method.  On  the  other  hand,  if  labor  has  not  begun  and  the 
cervix  is  hard  and  its  canal  not  obliterated,  neither  manual  nor  instrumental 
dilatation  should  W  attempted,  but  vaginal  hysterotomy  should  be  per- 
formed, and  tb*'  child  delivered  after  version  and  extraction. 

In  the  treatment  of  such  cases,  I  prefer  vaginal  hysterotomy,  instead 
of  abdonn'nal  Cfesarean  section  as  recommended  by  Halbertsma,  for  the 
reason  that  the  former  is  less  dangerruis,  and  is  followed  by  a  more  rapid 
convali'seence.  I  lielieve  that  the  latter  is  indicated  only  when  the 
eclampsia  is  complicated  by  contracted  pelvis,  tumor  formations,  or  some 
other  condition  which  would  necessitate  its  jjcrformance  irresjiective  of  its 
existence.     . 

If  the  medical  attendant  is  not  a  competent  operator,  or  is  unable  to 
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secure  the  services  of  ont?,  treatment  ehould  he  far  lesis  rariical.  If  the 
patient  is  in  labor,  delivery  Fhoiild  he  eornpli-teil  by  foreips  or  version  if 
the  oondition  of  tlie  cervix  will  perniit ;  while  if  it  lje  fKirtially  dilated, 
the  proeeas  may  be  completed  by  llarriti's  munyal  method.  On  the  other 
band,  if  labor  has  not  set  in,  no  attempt  nhoiild  be  made  to  dilate  the  ri^id 
cervix,  and,  as  vatjina!  byt^lcrotoniy  is?  out  of  the  cpjestion,  the  phys^teian 
should  be  content  with  purely  medical  treatjuent,  at?  will  be  outlined  below. 
I  give  this  advice,  as  I  know  from  my  own  experience  tliat  forcible  at- 
tempts at  accouchement  forc^  will  expose  the  patient  to  risks  of  bieeration, 
h*Tmorrbage,  or  infection  quite  as  great  as  those  of  the  underlying  disease, 
and  it  is  far  better,  if  she  is  to  die,  that  she  succumb  to  the  eclampsia 
nrther  than  to  niisdireeted  ell'nrts  on  the  part  of  the  phyHieian. 

The  question  as  to  tlie  advisability  of  early  ojierative  interference,  in 
my  opinion,  can  only  be  decided  by  determining  the  proportion  of  cases 
in  whicli  the  convulsions  cease  after  the  birth  of  the  ehikh  Statistics 
Ijearing  upon  tins  point  have  l>een  adduced  by  Diihrasen,  Olshausen,  and 
Zweifel,  who  noted  a  cessation  of  the  seizures  either  immediately  or  soon 
after  delivery  in  93.75  per  cent,  85  per  cent.,  and  66  per  cent,  of  their 
cases  respectively.  Zweifel  and  Seitz  report  a  mortality  of  28.5  and  11.25, 
and  of  28.0  and  6.5  per  cent,  under  expectant  and  active  treatment, 
respectively.  Judging  from  these  figures,  it  would  appear  that  prompt 
delivery  is  indicated  whenever  it  ean  be  accomplis!ied  in  a  conservative 
ni»inier.  On  the  other  hand,  Lichtenstein  contends  that  the  benefits  of 
earlv  operation  are  in  great  part  illusory,  and  depend  almost  entirely 
upon  the  extra  amoimt  ttf  blood  lost  tluring  the  operative  procedure,  and 
he  holds  that  equally  good  results  would  follow  venesection  and  the  spon- 
taneous tern^ination  of  labor.  In  his  400  cases  the  total  mortality  was  18.5 
per  cent.  Included  in  the  entire  series  were  70  post-partum  cases  with 
a  mortality  of  27  per  cent.,  and  he  plausibly  inquires  why  this  sbouhl  be 
the  case  if  early  delivery  so  favorably  affects  the  prognosis;  as  in  this 
group  of  cases  delivery  was  effected  some  time  before  the  outbreak  of  the 
first  convulsion.  He  believes  that  the  answer  is  to  be  found  in  the  fact  thai 
most  of  these  w^omen  were  delivered  spontaneously  and  consequently  had 
lost  only  a  minimum  amount  of  blood. 

For  years  A^'eit,  Chnr|»entier,  de  la  Harpe,  and  others  have  advocated 
the  administration  of  large  doses  of  morphia,  and  do  not  interfere  until 
the  cervix  is  completely  dilated.  Stroganof!  has  gone  a  step  further,  and 
between  the  years  18H7  and  1I>10  has  treated  400  cases  of  eclampsia  with 
a  net  mortality  of  (>.6  per  cent.  He  administers  a  large  dose  of  morphia 
and  chloral  immediately  after  the  first  convulsion,  repeating  the  dose  suf- 
fieientiy  often  to  keep  the  patient  narcotized,  and  interferes  only  after  the 
cervix  has  l>ecoine  completely  dilated.  Tioth  in  191(^  reported  a  simi- 
lar experience  in  a  small  series  of  cases  from  T.eopobrs  clinic,  hut  with 
this  exception  no  one  seems  to  have  taken  StroganoiT's  suggestion  seri- 
ously. 

Notwithstanding  the  claims  of  Lichtenstein  and  StroganolT,  I  am  still 
a  firm  believer  in  early  delivery,  and  do  not  expect  to  give  it  up  until  the 
claims  of  its  oppnnents  appear  more  convincing.     Following  tlie  delivery 
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*the  diiUK  no  attempt  sljould  be  made  to  liaBton  the  tlnrd  Bi^ge  of  labor, 
as  a  ino<l*'nitt'  loss  of  l»lonfl  slioiibl  be  rm-aurji',^e<l  ratbrr  tliiui  elierketl. 

After  tlio  c-ojM|iletioD  uf  lalmr,  (»r  in  tlie  easrs  in  private  practice 
in  wliHvh  rapid  deJiverv  appears  to  hv  eontra-inciitated,  as;  well  ai4  ju  [jo^t- 
partuni  eclampsia,  tlie  various  organs  of  elirninatiou  t?liould  be  stinnilated 
as  encrgclteally  as  possible.  If  the  tjowel^  have  not  moved,  1  drop  of 
croton  Oil  in  a  lialf  dram  of  olive  oil  should  lie  odmiiiit^tered  by  mouth,  or 
2  ounces  of  Epsom  mUs  should  be  given  through  a  stomacfi  tulj*^.  Sweating 
should  he  encouraged  by  hot  pocks,  or  at  least  by  covering  the  patient  with 
a  rubber  sheet  and  surrounding  her  with  Irottles  filled  with  hot  water,  but 
taking  every  precaution  to  prevent,  licr  froiu  being  bnrncfh  Piloearjiin 
ehould  not  be  used  on  account  of  its  tendency  to  produce  cedcma  of  the 
lungs. 

Diuresis  slu^uld  Ix"  promoted  by  the  subeutancouR  injection  of  salt  solu- 
tion, m  well  as  by  copious  high  rectal  cncmata*  In  view  of  tlic  supposedly 
acid  nature  of  the  eclamptic  poison,  Zweifel  advocates  replacing  the  salt 
solution  by  one  containing  5  grams  caeh  of  sodium  chloride  and  sodium 
bicarbonate  to  the  liter.  Mace  and  Pierra,  in  consefjuenee  of  their  observa- 
tions upon  the  freezing  point  and  chloride  content  of  the  blcMid  and  urinc^ 
object  to  the  use  of  salt  solution  in  the  treatment  of  eclampBia.  Their 
teachings,  however,  do  not  accord  with  Jiiy  clinical  experience. 

If  the  patient  does  not  soon  show  marked  signs  of  improvement,  from 
500  to  (500  cubic  centimeters  of  blood  should  l>e  withdrawn.  If  beneficial 
results  follow,  tlie  procedure  may  be  repeated  if  necessary.  As  the  average 
woiuan  possesses  from  H\A  to  !>  pounds  of  blood,  5lH)  cnhic  centimetcra 
would  represent  from  1/8  to  1/9  of  its  total  bulk.  Accordingly,  if  that 
anmunt  of  blood  is  drawn  of?  and  replaced  by  an  infusion  of  an  ecjnal  (|uan- 
tity  of  salt  solution,  the  remainder  of  the  blood  is  so  dihiled  that  ^4  ^^  Vs 
of  the  total  poison  has  been  temporarily  rr-movcd,  anrl  tliis  aid  is  fjften 
Butficient  to  tide  the  patient  over  sutliciently  long  to  allow  Nature  to  rt*assf^rt 
herself. 

It  is  generally  stated  that  bleeding  is  indicated  only  when  the  |Hiise  is 
full  and  bounding.  Personally.  1  have  Ided  with  most  excellent  results  a 
number  of  patients  whose  pulse  was  thin  and  weak,  Tliis  cxi>erience  would 
certainly  seem  to  show  that  venesection  is  indicated  in  all  cases  in  which 
delivery  of  tlie  child  is  not  followed  by  a  cessation  of  the  convulsions,  no 
matter  what  the  condition  of  the  pulse,  and  it  should  form  our  main  reli- 
ance in  eases  of  post-pnrtum  eclamjjsia. 

If  the  convulsions  persist,  inhalations  of  ether  may  l)e  given  during  the 
seizures,  in  the  hope  of  cutting  them  short,  although  I  believe  that  they 
are  useless,  t'hlorofonn  was  formerly  freely  used,  hut,  in  view  of  its  well 
known  deleterious  action  upon  the  liver,  1  a<lvisc  against  its  employment. 
During  the  attack  a  thick  cord  or  folded  towi'l  si  Km  Id  be  placed  between 
the  teeth  in  order  to  prevent  tlie  patient  from  biting  her  tongue.  No  food, 
and  as  little  medicine  as  possible,  shtnild  be  administered  by  mouth  as  long 
as  the  patient  is  unconscious,  sint^e  particles  may  llnd  their  way  into  the 
air  passages,  instead  of  Wing  swallowed,  and  later  give  rise  to  an  inspira- 
tion  pneumonia.      As   soon   as   the   patient    regains   consciousness,    fluids 
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ghoul  d  be  forced,  and  ylie  ehoold  hv 


d  to  drink  4  or  5  litvrs  of 


Tit  (»f  L'l'huiipiiia  by 
gi\eti  daily  during  tlie 


encoiira 
water  or  milk  for  oadi  of  Ujt*  first  few  days  m  tiie  pu 

Thyroid  ixtrai't   has  hiru  adviHuti'd  in  ihc  trt'aii 
Nidioltion,  who  adviKs  that  70   to  HO  trrainpi  he 

attacks.  It  was  used  by  Strunier  in  a  series  of  41  caset^  with  5  deaths,  and 
by  Lobenstein  in  0  easis  with  1  death.  Since  other  therapeutic  nieasures 
were  employed  as  well,  it  h  impossible  to  judge  of  \U  elliciency,  Jn  the 
few  instances  where  it  was  used  in  my  elinic  favorable  results  were  not 
obtained.  In  1904  Kronig  employed  lumbar  puncture  in  3  eases  of 
eclampsia  with  apparent  beneficial  results.  He  found  the  cerebro-apinal 
fluid  under  increased  tension,  and  noted  a  pressure  of  400  to  500  milli- 
meters of  mercury  compared  with  the  normal  of  120  millimeters,  ITenkel, 
Thies,  PoUaek,  and  otliers  who  have  etuployed  the  procedure  are  very 
sceptical  as  to  its  value. 

Renal  decapsulation  was  performed  in  a  case  of  eclampsia  by  Edebohls 
in  1902,  although  it  bad  previously  been  suggested  l*y  SippcL  Edcbohls 
considers  that  it  acts  favoralily  by  relieving  the  intra  renal  tension,  and 
thereby  favors  the  resumption  of  urinary  section.  The  subject  has  been 
reviewed  by  Chanibcrlent  and  Pousson,  Pinard,  and  Sippel,  who  believe 
that  it  is  of  value  in  cases  of  total  suppression  following  delivery,  and  may 
be  employed  as  a  last  resort. 

The  use  of  veratrum  viride,  which  is  bigldy  praised  liy  so  nuiny  Ameri- 
can writers,  has  never  appealed  to  me  upon  theoretical  grounds,  and  Stur- 
mer*s  statistics  from  the  East  India  Medical  Service,  where  it  was  used 
for  twenty  years,  show  a  maternal  mortality  i>f  45  per  cent.  After  reading 
the  enthusiastic  report  of  Mangiagalli  and  of  Oragin  and  Hull  concerning 
its  merits,  I  felt  that  I  was  perhaps  not  doing  my  duty  to  my  patients  by 
rejecting  it.  Accordingly,  in  a  series  of  cases  I  gave  it  to  every  other 
patient,  while  the  alternate  patient  was  treated  in  identically  the  same 
manner  except  for  the  veratrum.  While  the  hypodermic  administration 
of  5  to  10  minims  of  the  fluid  extract,  repeated  if  necessary,  undoubtedly 
led  to  a  marked  slowing  of  the  pulse,  and  occasionally  to  an  almost  alarm- 
ing fall  in  blood  pressure,  the  patients  did  neither  better  nor  worse  than 
those  who  did  not  receive  it.    For  this  reason  1  have  abandoned  its  use, 

Engehuann  in  1911  reported  good  results  in  14  cases  of  eclampsia  by 
the  intravenous  injection  of  0/^  to  0,3  gram  of  hirudin  (leech  extract) 
in  a  liter  of  Kingers  solution.  The  remedy  is  cm})loycd  witli  the  idea  that 
it  will  inhibit  coagulati(U)  of  the  bkwd  and  thus  ]>revcnt  thrombosis.  En- 
gel  man  n  recomuicnds  its  employment  particularly  in  severe  eases  of  post- 
partum eclampsia,  but  admits  that  further  experience  will  be  necessary 
before  its  merits  can  he  fully  determined. 

In  view  of  the  marked  liability  of  eclamptic  women  to  infect i(m,  all 
operative  procedures  must  he  eoniiucted  in  the  most  rigidly  aseptic  ruan* 
Ber,  particular  care  being  taken  to  avoid  the  contamination  of  the  vagina 
and  the  hands  of  the  operator  by  faecal  material. 
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PRESUMABLE  TOXiCMIAS 

Under  (his  lir^iilin^  ^tv  inrliitlt^il  a  luiitiluM'  of  conditiom  oecurriog 
during  prognajicy  and  the  ]iuer|wrium,  cuiii-erning  wliose  nature  and  origin 
we  arp  as  yet  ignfjnint,  but  whit^h  are  most  readily  explained  by  supposing 
thai  tht*y  are  dependent  upon  some  variety  of  auto- intoxication- 
Certain  pt*yehose8  elearly  belong  in  this  cate^^ory.  In  some  eases  they 
are  definitely  associated  with  pre-tH^'lamptic  toxaemia,  and  digiapf»ear  as  the 
underlying  condition  Ix'eonies  ameliorated. 

1  recall  nne  ptitient  wlio,  <loring  the  Liter  rnonth>i  of  pregnantv,  guf- 
ferfd  from  delusions  of  persecution.    At  such  tiines  large  aniounti=  of  alhii- 
niin  were  present  in  the  urine,  while  the  urea  output  was  greatly  dimin- 
ished.   Sweat  baths  were  repeatedly  followed  by  an  immediate  improvement 
in  the  condition  of  the  urine,  after  which  the  mental  condition  became 
r normal,  the  delusions  reappearing,  however*  within  a  few  days,  to  again 
(disappear  under  the  same  treatment.    Complete  recovery  followed  delivery. 
Again,  some  cases  occur  in  whicli  the  most  careful  study  of  the  urine 
fails  to  reveal  the  slightest  evidence  of  toxtemifi,  and  yet  the  mental  de- 
rangement promptly  disappears  upon  the  employjiR'Ht  of  milk  diet,  rest, 
and  eliminative   treatment.     On  the  other  lumtl,  most  of  the   psyehosies 
occurring  during  the  puerperium  are  to  he  regarded  as  manifes tuitions  of 
infection,  and  are  directly  due  to  the  absorption  of  poisonous  materials 
Lgpnerated  by  infei-tiuus  miero-organisms. 

Many  cases  of  peripheral  neuritis  should  also  be  regarded  as  due  to 
toxft'inia,  and  we  have  already  referred  to  its  frequent  association  with  the 
vomiting  of  pregnancy*  Lindemann,  in  a  fatal  case,  clearly  showed  that 
the  nerve  lesions  were  associated  with  degenerative  changes  in  both  the 
I  liver  and  kidneys.  On  the  other  hand,  as  far  as  can  be  nscertained  by 
'eliuieal  observation,  such  an  association  is  nbsent  in  other  cases,  but  even 
\mrt  it  is  permissible  to  Ijelieve  that  the  underlying  factor  must  l>e  an  auto- 
intoxication of  s*>me  character. 

Likewise  certain   non-contagious   skin  diseases,  such   as  impetigo   and 
lu^rj>4*s  gestationis,  are  susceptible  of  a  similar  exphmatton,  and  sometimes 
,  yield   to  a  milk   diet  and  proper  eliminative   measures  after  obstinately 
|lt*ttisling  the  usual  local  and  medicinal  treatment.     Excessive  salivation, 
l^hich  sometimes  occurs  in  pregnant  women,  is  also  probably  due  to  a  tox- 
emia of  some  kind,  as  is  particularly  shown  in  the  cnses  associated  with 
vomiting  of  pregnancy.     At  the  same  time,  intense  salivation  may  occur 
ivithout  such  an  association,  and  resists  all   remedial   measures  until   the 
h^tieut  is  placed  in  bed  and  put  upon  a  rigorous  milk  diet. 

Ihruiiwier,  Sondern,  and  others  luive  insistt'd  that  auto-intoxication  from 
Uw  mti^linal  tract  plays  a  prominent  part  in  the  production  of  many 
tif  Ihc  nlaiormalitit«  of  pregnancy;  and  the  former  holds  that  most  cases 
nf  vmuiUng  of  pregnancy  aro  due  to  such  a  condition,  and  considers  that 
IH^  |Ut#inHH'  of  indican,  iudol,  skatol,  and  ethrreni  sulptmtes  in  the  urine 
flRimU  i*tn>ng  evidence  in  favor  of  sucli  a  view,  (rhiessner  has  shown  that 
ilkU  i)'mptou>!«  of  aut*>-iiifn\ieation  can  l>e  produced  experimentally  in 
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Jogs  by  reversing'  the  direction  of  intestinal  peristaUis.  In  Biidi  cases 
[larkttl  ebanges  are  manifested  in  the  nrine,  witirli  eonsist  partieiihirly  in 
a  distortion  of  the  relative  proportions  of  its  nitrogenotis  constiluents. 

Occasionally  women  suffer  from  iintlnna  in  every  pregnancy,  hut  at  no 
other  time;  and  there  Is  a  certinn  aiiioiint  of  evidence  available  which 
points  io  its  heintr  dne  to  an  underlying  toxavmin.  Thus,  1  have  Been  sev- 
eral patients  in  whom  the  condition  was  not  relieved  by  medicinal  treat- 
mcnt,  yet  yielded  readily  to  milk  diet  and  eliminative  measures;  though 

_at  no  time  could  changes  !ie  demonstrated  in  the  urine  in  support  of  its 

[toxceraie  origin.  On  the  other  hand,  in  one  of  my  cases  the  condition  was 
lissociatt^    with   pre-ec!am|)tic    toxannia,    and   disapjiearcd   only    after   the 

induction  of  premature  hihor. 

Occasionally  conditions  occur  during  the  puerperium  which  can  only 
he  explained  upon  the  assumption  of  an  un<lerlying  toxremia.  Thus»  I 
have  seen  three  women,  whose  urine  was  ap|>arently  perfectly  normal,  go 
through  an  uneventful  pregnancy  and  labor,  and  on  the  second  or  third  day 
of  tlie  puerperium  pass  into  a  comatose  condition,  which  persisted  for  se^^- 
eral  days,  but  from  which  tbey  slowly  recovered.  In  each  instance  a  careful 
chemical  and  microscopical  examination  of  the  urine  was  made,  hut  failed 
to  reveal  any  abnormality.  In  one  of  these  patients  there  was  alight  jaun- 
dice, and  the  clinical  symptoms  were  sucfi  tliat  one  was  forced  to  consider 
the  possibility  of  acute  yellow  atrophy  of  the  liver.  As  all  of  the  patients 
recovered,  it  is  naturally  impossible  to  speak  positively  as  to  the  nature  of 

ithe  condition,  but,  notwithstanding  the  negative  results  obtained  by  the 
study  of  the  urine,  it  is  dilficult  to  explain  its  production  by  any  other 
supposition  than  that  of  a  profound  toxannia.  This  being  the  ease,  it 
must  be  admitted  that  we  occasionally  have  to  deal  with  conditions  wliich 
in  all  probability  are  toxemic  in  origin,  hut  concerning  wiiose  nature  we 
are  as  yet  absolutely  ignorant, 
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CHAPTER  XXVTT 

>MPUCATI0K8    BtJT=:    TO    DISEASES    AND    ABNORMALITIES    OF    THE 
GENERATIVE    TRACT 


DISEASES  OF  THE  VULVA  AND  VAGINA 

Varices, — ^Varico^e  veins  sonietimes  eppear  in  the  lower  part  of  the 
jinaj  but  arc  more  comnion  around  the  vulva,  where  the}^  may  attain 
considerable  proportions  and  give  rise  to  a  sensation  of  weight  and  dis- 
comfort. Treatinent  has  practically  no  effei?t  upon  the  local  condition.  In 
rare  instances  the  varices  may  rupture  during  pregnancy,  though  this  acci- 
dent h  more  fre(|ucntly  observed  at  the  time  of  labor,  when  profui?e  and 
sometimes  fatal  hivniorrhage  may  result  if  appropriate  surgical  treatment 
is  not  available. 

Inflammation  of  Bartholin's  Glands. — Pyogi^^nic  micro-organisms  may 
gain  access  to  Bartholin's  glanrls  and  give  rise  to  abscess  formation.  In 
BUch  cases  the  labium  majus  on  the  side  atfected  becomes  swollen  and 
painful,  and  incloses  a  large  collection  of  pus.  Most  often  the  infection 
is  gonorrhoea!  in  origin,  though  other  bacteria  are  sometimes  associated 
with  the  gonoeoccns.  Aside  from  the  pain  and  discomfort,  this  complica- 
tion is  a  possible  source  of  danger  during  labor  and  the  puerperinm,  since 
it  may  be  the  starting-point  of  a  puerperal  infivtion.  For  these  reasons, 
whenever  a  labial  abscess  develops  during  pregnancy  it  should  be  opened 
up  and  drained;  or,  bi'tter  still,  the  entire  pnis  sac  should  be  excised. 

Edaxation  of  the  Vaginal  Outlet. — In  mult i parous  women  the  conges- 
tion incident  to  pregnancy  not  uncommonly  causes  the  anterior  or  posterior 
vaginal  wall  to  protrade  through  the  relaxed  or  torn  outlet  as  a  distinct 
cystocele  or  rectocele.  This  condition  is  generally  associated  with  dragging 
pains  in  the  back  and  lower  abdomen,  and  often  interferes  with  locomotion. 
It  is  not  amenahle  to  trctitment  during  pregnancy,  though  the  symptoms 
may  be  temporarily  rclievei]  by  rest  in  bed. 

Vaginitis. — Tins  complication  has  already  been  cont^idered  in  Chapter 
XXV»  under  the  heading  of  Gonorrhcca. 

Colpo-hyperplasia  Cystica. — This  rare  condition,  first  described  by 
Wincke!,  is  characferized  by  tlic  presence  in  the  vaginal  mucosa  of  numer- 
ous small  cavities  filled  with  clear  fluid  or  gas  and  forming  elevations  upon 
its  surface.  Although  not  amenable  to  treatment  during  pregnancy,  it 
usually  disappears  soon  after  chihlhirtli.  The  researches  of  IJndenthal 
render  it  probable  that  the  disease^  in  many  cases  at  least,  is  due  to  infec- 
tion with  Bacillus  aerogfnes  capsulaius,  and  Jaeger  lias  been  able  to  produce 
it  experimentally  in  animals. 


■ 
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DISEASES  OF  THE  CERVIX 

Cervical  Endometritis. ^Goncirrliteal  iuftotiou  of  the  cervical  canal  is 
frequently  observed  liurmg  pregnancy,  the  mosit  prominent  symi)tnm  being 
a  profuse  and  persistent  Icucorrhoea.  Tiie  treatment  has  already  been 
considered. 

Carcinoma. — About  once  in  2,000  cases,  according  to  Sarwcy,  pregnancy 
is  coinpliciited  by  carcinoma  of  the  cervix.     It  is  most  common  in  women 
between   the  thirtietlj  and   fortieth  years  of  life,  two  tlrirds  of  the  eases 
collected  by  Sarwey  having  occurred  witliin  this  decade,  while  the  youngest] 
patient  was  twenty-six  years  old. 

In  the  majority  of  instances  the  condition  has  existed  before  concep- 
tion, but  it  may  make  its  appearance  during  pregnancy.  A  Idoody,  foul- 
smelling  vaginal  discharge  is  suggestive  of  malignaut  diseatrie,  but  unfor* 
tunately  the  Ctirly  stages  are  often  unaccompanied  by  symptoms,  and  may 
Dseape  detect ron  unless  a  vaginal  examination  is  made  for  some  other  reason, 
and  an  indurated  and  excavated  ulceration  of  the  cervix  is  discovered. 

Pregnancy  tends  to  bring  akmt  rajiid  growth  and  extension  of  a  pre- 
existing carcinoma.  On  the  other  hand,  tlie  malignant  disease  influences 
pregnancy  very  unfavorably,  abortion  Ix^ing  noted  in  30  to  40  per  cent, 
of  the  cases.  It  likewise  predisposi's  to  the  occurrence  of  placenta  prania, 
and  at  the  time  of  laltor  markedly  increases  the  risks  of  infection  or  of  sj>on- 
taoeous  rupture  of  the  uterus.  In  ailvanced  cases  the  cervix  may  Ire  &o 
indiu'atcd  by  carcinomatous  infiltration  that  diklation  is  either  impossible, 
or  may  be  accompanied  by  profuse  haemorrhage.  In  603  ciises  collected 
by  Sarwey  the  mortality  at  the  time  of  labor,  or  during  the  puerperium, 
was  4r3.3  per  cent,,  8  per  cent,  of  the  patients  dying  undelivered. 

The  treatment  of  pregnancy  complicated  by  carcinoma  of  the  cervix 
differs  according  to  the  jx^iod  at  which  the  diagnosis  is  made  and  the 
extent  to  which  tlie  disease  has  progressed.  If  tlie  condition  is  detected  in 
the  lirst  half  of  pregnancy  and  has  not  extended  beyond  the  cervix,  imme- 
diate hysterectomy  should  be  performed  without  regard  for  the  chances  of 
the  foetus.  Sarwey  has  reported  2i^  vaginal  operations  without  a  death; 
but  I  consider  that  a  radical  abdominal  operation  will  materially  increase 
the  probability  of  a  permanent  cure.  On  the  other  band,  if  the  case  is 
inoiK?rable,  gestation  should  he  allowed  to  continue  in  the  interests  of  tlie 
child. 

In  the  second  half  of  pregnancy  the  large  size  of  the  uterus  materially 
coinplieates  vaginal  hysterectomy.  Hence,  if  a  radical  operation  appears 
advisable,  laparotomy  should  he  jwrformed  and  the  uterus  removed  un- 
opened. In  inoperable  cast»s  pregnancy  sliould  be  allowed  to  go  on  to  term, 
and  then,  if  s|»ontaneous  delivery  is  out  of  the  question,  Ca*sarean  section 
should  be  performed  in  the  interests  of  the  child.  For  particulars  concern- 
ing operative  treatment  Ihe  reader  is  referred  to  the  articles  of  8arwey 
and  Noble,  the  latter  having  collected  tJie  results  obtained  in  lOG  cases 
observed  between  the  years  188(J  and  iHdG, 
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DEVELOPMENTAL  ABNORMALITIES  OF  THE  UTERUS 

Abnormalities  in  tlu'  di'Vt'iopiiR'iit  or  lusiim  uf  nne  or  butli  Miilk-rian 
ducts  may  result  in  nmlformation^,  which  soinetijiies  po^fiess  an  obstetrical 
8ijs:Tiific'aDce.  Yarioui?  degrees  of  mal  form  tit  ion — from  im  almost  total 
aljt5cnee  of  tlie  uterus  on  the  one  hand  to  its  duplication  on  the  other 
(uterus  didclphys) — are  encountered.  The  ac- 
companying diaj^rams  (Figji,  t58  to  Uu\)  give  an 
idea  of  the  nature  of  the  more  important  va- 
rietieji. 

Pregnancy  may  he  associated  with  any  one  of 
(heyc  mal  formations,  provided  an  ovum  he  east 
off  from  the  ovaries  and  no  serious  obstacle  lie 
o|*poi4ed  to  the  upward  passage  of  the  sperma- 
tozoa  and   their  suhsecpieut  muim   with   it.  FiG.458.-DiAORAMOKliTKHua 

Fregnancy  m  the  Sudimentary  Horn  of  a 
Double  Uterus. — In  this  condition  the  course  of  pregnancy  is  exposed  to 
i^erious  modifications.    We  owe  to  Mauriceau  the  first  description  of  a  case 


FlQ.     460.^UT^BTTft     BiPOENlft    DtTPI-Eat 

(Kehrar). 


(Ki'hrtT). 


Fio.  463. 


Uterus  Bi  corn  is  T'nicollih  with 

RPDIMENTAHY    HOHK    (KutlTtT). 
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of  this  character,  but  j^ince  his  time  quite  a  number  of  examples  have  been 
reported. 

In  78  i>er  cent,  of  tlie  84  cases  coUeeted  from  the  literature  by  Kebrer, 
in  1900,  the  proximal  end  of  the  rudimentary  born  did  not  eomniunieate 
witb  the  uteri nr  eavity,  so  tbsit  in  tbrm  pru^'namv  mu?it  bave  followed 
external  migration  of  ibc  spennatoxou  or  the  ovum* 

The  oceurreuet-*  uf  pregnancy  in  a  rudinientary  b(jrn  h  dependent  upon 
the  deveiopuieut  of   normal   decidual   and   placental   tissue^    and   is  also 


^# 


Fig.  464. — Preonakct  iw  a  RuDUffisNTART  Lt5ft  Fterink  Horn      External  Mioration 

OF  0%C7M   (Kelly). 

Tbe  specimen  is  \'irwpd  from  l>fhind.  To  the  right  is  the  well -developed  uterus,  whieh,  aft<*r 
rcBching  the  internal  os,  deviates  to  the  ri^it  gjde.  Attarhed  to  the  eoriiu  is  the  right 
tube,  whieh  is  normah  The  ovary  is  of  the  u«uilI  8i*e.  and  at  iU  juuer  ftfid  lower  portion 
ia  the  eorpus  luteum  of  preKrinncy^  SprinipiiK  from  the  left  eide  of  the  uterus  ttt  the 
internal  oa  is  a  mui}euh9.r  band ;  on  tracing  this  to  the  left  it  merges  into  the  nidimentary 
Uterine  horn.  On  the  f>r>Htertor  surface  of  this  horn  is  a  Ions  slit  represetUitiif  *he  t>oint 
of  rupture.  Protrudin«  throuich  ihe  rent  are  plaeental  remains.  The  left  tuhe  ptisw 
ofT  from  the  outer  side  of  the  rudimentary'  horn.  The  left  ovary  is  flattened.  The  J 
lines  on  the  well-develop<^d  ute^rua  indicate  the  size  of  the  uterine  cavity.  The  ime  ( 
b,  c,  d,  e  indieati^  the  eourae  of  the  left  Miiller's  duet.  Between  c  and  d  it  eontiiim  m] 
lumen;  where  it  ia  represented  by  dotted  lineii  it  cfiusiftita  of  a  »oHd  muscular  cord. 


accompanied  by  tbe  formation  of  a  deeidua  in  the  non-pregnant  horn,  as 
well  as  by  a  marked  increase  in  its  Hize.  Unless  there  is  free  communica- 
tion between  the  two  horns,  whieh  is  but  rareli'  tbe  case,  a  pregnancy  in 
this  situation  is  a  very  serious  oeeurrence,  since  normal  delivery  is  im- 
possible. If  the  musenlar  tissue  of  tbe  rudimentary  horn  is  poorly  devel- 
oped, as  is  usually  the  case,  spontaneous  rupture  occurs  within  tbe  first 
four  months  and  may  lead  to  the  death  of  the  patient  from  intra-peritoneal 
hemorrhage.  This  accident  was  noted  in  87,  47Jk  and  5.5  per  cent,  of 
tlie  eases   collected  by   Siinger,   Kehrer,   and   Beckmann,  respectively,  in 
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1884,  1900,  anil  1^)11.  The  marked  difference  in  the  pereentiiges  is 
attributable  to  greater  aceuraey  in  iliagiioi^is  and  more  frajiieiit  rceourse 
to  operative  interference.  On  the  oilier  hand,  if  tlie  nmnetdar  ihme  h 
abundant  tlie  pregnant  liorn  may  hypirtropl^v  nornirdly,  and  the  pregnamy 
go  itn  to  term.  If  not  ri'niovi^d  hy  oprrahvr  means,  Ihr  fii^fyrf  mav  lie 
gradually  elimimited  by  supj>urative  privesiieK,  or  he  ((PUviTted  into  a  litlio- 
pEpdion. 

The  existenco  of  pregnancy  in  a  ruiliiutntary  horn  ran  occasionally  be 
recognized  dnriiig  tlje  early  months,  a  pior^itive  diagnosis  having  lw*en  maile 
in  20  per  cent  of  Kehrer^s  cases.  When  a  tumor  corresponding  in  size 
to  the  duration  of  pregnancy  can  be  detected  alongside  of  wliat  appears  to 
be  the  slightly  enlarged  uterus,  this  condition  should  always  be  thought 
of.  In  (Jitferentialijig  it  from  a  tubal  pregnancy,  it  h  important  to  re- 
mendier  tluit  the  round  ligament  is  felt  coming  off  from  the  distal  side  of 
the  tumor  instead  of  from  its  proxinml  or  uterine  portion,  as  in  the  latter 
condition.  In  the  later  months,  a  diagnosis  is  nsually  not  made  nnlil  false 
labor  seta  in  at  term.  In  other  cases  this  does  not  rxcur  and  the  cliikl  dies; 
bnl,  in  either  event,  no  ahiu>rmality  is  suspected  until  one  attmipts  to 
empty  the  uterus,  when  it  is  found  that  its  cavity  is  empty  and  that  the 
child  lies  in  a  sac  to  one  side  of  itj  which  must  represent  eitlier  a  pregnant 
tube  or  a  rudimentary  horn.  A  satisfactory  differentiation  can  always  be 
made  by  detcrnuning  the  location  of  the  round  ligament  as  described  above. 

Treat menL — If  the  condition  be  diagnosticated,  treatment  consists  in 
promptly  opening  the  abdomen  and  amputating  the  pregnant  horn.  This 
operation  wag  first  performed  by  Sanger  in  1S84,  and  ha?i  since  been  re- 
peated on  many  occasions  with  constantly  imi^roving  restdts,  Kehrer  ami 
Wells  having  reported  44  eases  up  to  1900,  and  Reckmann  a  hirge  series  in 
11)11,  with  a  mortality  of  13.3  and  4.3  per  cent.,  respectively.  Too  fre- 
quently, however,  the  first  suggestion  of  the  existence  of  the  abnormality  is 
afforded  hy  the  symptoms  of  intra-peritoneal  haemorrhage,  and  an  operation 
is  nsually  undertaken  in  the  expectation  of  finding  a  ruptured  extra-utenne 
pregnancy. 

Prepiancy  in  Uterus  Unicornis. — ^Occasionally  only  one  horn  of  the 
uterus  is  developed,  the  opposite  tube  and  ovary  being  lacking  or  arising 
from  the  lower  portion  of  the  uterus.  In  such  eascB  pregnancy  usually 
pursues  an  unevt-ntful  course,  and  the  condition  is  only  accidentally  recog- 
nized at  the  autopsy  table. 

Fregn&ncy  in  Xfterus  Bicornis.— When  the  two  horns  of  the  uterus  are 
wtH  developed,  but  no  connect if>n  exists  between  them,  as  in  uterus  didel- 
phys,  or  when  they  are  partly  fused,  as  in  the  various  varieties  of  uterus 
bicornis.  pregnancy  may  occur  in  cither  born.  In  the  very  rare  instances 
in  which  a  twin  pregnancy  is  observed,  the  two  ova  may  occupy  the  same 
Imrn.  although  now  and  again  an  ovum  has  f>i*en  found  in  eacb. 

When  pregnancy  occurs  in  one  born  of  a  bieornuatc  uterus,  the  other 
undergoes  sympathetic  hypertrophy  and  a  distinct  decidua  is  formed  in  its 
cavity.  Ordinarily  there  is  no  interference  with  the  course  of  pregnancy, 
and  spontaneous  labor  inny  Ijc  looked  for.  Much  more  rarely  the  non- 
pregnant born  may  partially  tilt  up  the  pelvic  cavity,  and  give  rise  to  serious 
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dystocia  similar  to  titat  produced  by  rumors  of  otlier  origin.  Xagtl  men- 
tiuns  three  cajses  in  which  labor  could  not  proceed  unlil  Ibis  Btrueture  had 
btvn  pUirht^  out  of  the  jx'lvie  canal.  In  two  other  iustunees — one  reported 
by  Lokdeiu  and  one  observed  in  my  clinic  and  reported  by  Bettman — the 
nou*pn*«(nant  horn  obstructed  the  pelvic  cavity  and  gave  rise  to  rupture 
of  the  uterus.  Werth  has  reported  a  case  ia  wluch  the  non-pregnant  born 
Urn lue  n*t  mtlcxed. 

The  diagnosis  is  usually  not  made,  as  in  the  majority  of  cases  spcm- 
taneous  labor  occurs  at  tenn:  although  Ilalban  states  that  a  pathognomonic 
sign  is  afforded  by  the  palpation  of  the  vesico- rectal  ligament,  as  a  hand 
extending  upward  from  the  bladder  over  the  lop  of .  the  uterus,  and  lying 
bi'tween  the  two  round  ligaments.  Our  own  patient  had  given  birtli  to  8 
children  without  any  suspicion  of  the  exintence  of  the  defonuity  having 
arisen.  Sometimes  the  existence  of  a  double  vagina  or  a  double  cervix 
puts  ono  on  the  aliTt,  Tlie  former  may  occur  with  a  nonual  uterus, 
whereas  the  latter  condition  almost  invariably  indicates  the  existence  of 
a  double,  or  at  least  a  !)ieornuate,  uteims.  When  there  is  only  a  single 
cervix,  as  in  uterus  bicornis  unicollis,  the  condition  always  escapes  oh- 
wrvnlion,  unless  the  patient  is  subjected  to  examinotion  at  an  early  period 
of  jiregnaney,  and  the  depression  nutcd  between  the  two  hulves  of  the 
uterus  gives  a  clue  to  the  inw  state  of  ulTairs. 

DIVERTICULA  FROM   UTERINE  CAVITY 

Freuml  iuid  Sehickele  have  reported  instances  in  wiiieh  the  pregnancy 
developed  in  a  diverticulum  from  the  uterine  cavity,  so  that  the  feetus  lay 
in  a  srtc  surround(*d  by  uterine  muscle,  and  connected  with  the  mtiin  uterine 
cavily  only  by  a  nurr^iw  passage.  It  is  a|)]iareiit  that  it  would  W  extremely 
ditficult  to  recognize  such  a  condition,  unless  the  fingers  were  introduced 
into  the  uterine  cjivity,  nntl  that  it  rnay  give  rise  to  serious  complications 
at  the  term  of  labtir. 

DISPLACEMENTS  OF  THE  UTERUS 

Anteflexion. — Slight  degrees  of  antetlcxion  are  frei|uenlly  observed  in 
the  enrly  mcmths  of  pregnancy,  but  are  usually  without  significanee.  In 
the  Inter  months,  particularly  wlien  the  pelvis  is  markedly  contracted  or 
the  abdominal  walls  are  very  lax,  the  uterus  may  fall  forward,  the  sagging 
being  occasionally  so  marked  that  the  fundus  lies  considerably  below  the 
lower  margin  of  the  symphysis  pubis.  Even  in  less  marked  instances  of 
tbe  so-called  pendulous  abdonien,  the  patient  may  complain  of  vnriouis 
annoyances,  more  espt^'inlly  of  exhaustion  on  exertion  and  dragging  pains 
in  the  back  and  lower  abdomen.  Marked  anjcHoration  fretpiently  frJlowx 
the  wearing  of  a  properly  fitting  abdominal  supporter* 

Anteversion  of  the  pregnant  uterus  is  occasionally  observed  in  paiunis 
wdio  have  previously  been  suliji^cted  to  operative  procednrcs  for  the  relief 
of  symptoms  incident  to  retroflexion  of  the  ulerns.  particularly  after 
vaginal    fixation,  less  frequently   after  an    improperly   performed   ventro- 
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suspension,  Jind  now  and  again  after  Hhortfjiin^  of  the  rnmid  li^xairients. 
Thv  condition  i&  accompanioti  bv  maiked  diBcoml'ort  during  i»rt'*(aant  y, 
and  at  the  time  of  labor  may  give  rige  to  eeriotis  dystocia,  uiuch  will 
consitlert'd  in  Cliapter  XXXII. 

Retrodisplacement  of  the  Pregnant  Uterus. ^Heh-oflexion  and  retro- 
version of  tlie  nturus  are  frcqncntly  observed  in  nrm-pregnant  women, 
and  usually  cause  more  or  less  inconvenience',  though  oecasidnally  the 
condition  may  exiat  for  years  without  any  abnormal  manifei^tation.  In 
women  who  have  never  borne  children  inflamnuitory  or  other  clianges  in 
the  emloinetrinm,  resulting  from  cirenlatory  dt^turlmnees  incident  to  the 
displacement,  offer  a  serious  obstacle  to  the  occurrence  of  pregnancy*  In 
parous  women,  on  the  other  hand,  thiy  infiuenee  is  less  pronounced,  but 
pregnant V.  when  it  occurs^  is  prone  to  early  interniption.  The  ahortion 
is  usually  due  to  inflammatory  or  tro|)hie  changes  in  the  endometrium, 
which  are  in  great  part  dependent  upon  abnormalities  in  the  circulation 
of  the  disphieed  uterus. 

In  the  vast  nuijority  of  cases  of  pregnancy  complicated  by  retrod! a- 
phKementa  the  uterus  was  already  out  of  place  before  conception; 
although,  as  has  been  pointed  out  by  Keitler  and  others^  the  abnormality 
may  arise  during  gestation. 

Pregnancy  is  more 
frequently  complicat- 
ed by  retroflexion 
than  by  retroversion, 
tliough  the  latter  may 
give  rise  to  more  seri- 
ous symptoms.  In 
either  case  several 
eventualities  are  pos- 
sible: the  displace- 
ment may  undergo 
spontaneoui^  reduction 
without  any  interrup- 
tion to  pTTgnancy ; 
abortion  may  occur ; 
or,  if  neither  takes 
place,  the  uterus  may 
become  incarcerated 
in  the  j^elvic  cavity 
and  serious  conse- 
quenccB  follow. 

If  the  displaced 
uterus  is  not  adherent,  si^ontsineous  reilitction  usually  occurs  during  the 
second  or  third  tnonth.  This  is  rendered  pogsible  hy  an  eccentric  hyper- 
trophy of  the  organ,  owing  to  which  the  anterior  wall  Ihicoukh  mi>re 
rapidly  distended  than  the  posterior,  and  emerging  above  the  superior 
strait  eventually  draws  up  the  rest  of  the  uterus.  After  the  fundus 
has   once   passed   the   promontory   of   the   sacrum   there   is   no   fear  of 
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a  rccurn'm-e  of  the  condition.  Moreover,  spontaneous  red  net  ion  U  not 
wholly  out  of  the  f|iie8tioii,  even  wiien  adhesions  exist,  sinee  tliey  often  be- 
come stretched  and  o<'casionallv  disappewr  witliont  any  treat nicnt.  Retro- 
flexion offers  better  pros|>eet8  than  retroversion ;  indeed,  as  Diihrsson  and 
Iveitler  have  pointed  out,  when  the  latter  eomhtion  is  jnarked  spontaneous 
restitution  is  almost  inipossihle,  for  tfie  reason  that  tlie  eervix  rises  at*ove 
the  symphysis  pubis,  while  the  fundus  is  held  baek  by  the  promontory  of 
the  sacrum. 

In  a  certain  nurnher  of  eases,  especially  when  the  fundus  is  firmly 
adherent,  pre^maney  may  remain  uninterrupted  for  a  long  while.  This 
prolongation  is  rendered  possible  by  the  niarkeil  upward  growth  of  the 
anterior  wall  of  tlie  uterus,  wliHe  the  posterior  wall  retains  its  original 
situation  and  forms  a  cavity  in  wliich  one  pole  of  the  foetus  is  retainccL 


Fig.  466.— Incarcbhation  of  Retboflexkd  Preonakt  Utsrcs  (Swytier). 

This  fio*calk*d  saccuifHion  of  the  aierm  has  been  described  in  detail  by 
Oldham,  DiUirssen,  and  others.  Owing  to  the  abnormal  position  of  the 
cervix  and  the  fact  that  the  presenting  part  lies  far  below  it,  serious  dilli- 
cnlties  are  to  l)e  expected  at  the  time  of  hibor,  whieh  will  be  considered 
in  Chapter  XXXI L 

Abortion  is  common  in  pregnancies  complicated  by  retrodisplacements. 
It  usually  occurs  in  the  course  of  ihv  third  month,  when  the  growing  uterus 
pretty  well  tills  the  pelvic  cavity  and,  1h coming  irritated  by  the  pressure 
to  which  it  IB  subjected,  begins  to  contract,  and  thus  brings  alwut  the 
expulsion  of  the  ovum.  This  terminal  ion  is  ])articularly  likely  to  occur 
when  the  sacrwni  possesses  a  marked  vertical  t^oneavity,  since  the  projecting 
promontory  opposes  a  serious  ohstaele  to  spontaneous  restitution. 

If  pregnancy  continues  and  the  displacement  is  not  reduced  in  the 
natural  course  of  events,  or  m  the  reeult  of  raanipnlations  on  the  part 
of  the  physician,  the  uterus  wil!  continue  to  increase  in  si^e  until  it  com- 
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plotely  fills  the  jxlvic  cavity  and,  being  unable  to  free  itself,  bccomea 
impactofl,  and  we  have  what  la  known  as  inatrceration.  Untoward  effects* 
due  to  pressure,  come  on  sooner  in  retroversion  than  in  retroflexion,  for 
the  reason  that  in  the  former  the  cervix  eornpresses  the  lower  f}ortion 
of  the  bladder  at  an  earlier  period.  Incarceration  is  accompanied  by  char- 
acteristic syroptonis,  the  woman  comphiining  of  pain  in  the  lower  portion 
of  the  abdomen  and  back^  and  disturbances  in  the  functions  of  the  urethra, 
bladder,  and  rectum.  As  the  pelvis  l>ecoines  more  and  more  filled  by  the 
growing  uterus,  the  pressure  upon  tlie  neck  of  the  bladder  and  uretlira 
becomes  so  intense  as  to  cause  retention  of  the  urine  with  consequent  over- 
distention.  Heed,  however,  holds  tliat  the  ischuria  shouid  not  be  attrilmted 
to  mere  niechanieal  pressure  upon  the  urethra,  hut  is  due  to  compression 
of  the  pelvic  ganglia  by  the  body  of  the  uterus*  with  resulting  paralysis 
of  the  motor  nerves  of  the  bladder.  But,  whatever  its  cause,  when  the 
retention  has  reached  a  certain  limit,  the  overstretcbed  viscus  squeezes  out 
a  small  amount  of  urine  at  frequent  intervals,  but  never  empties  itself— 
paradoxivai  ineoTitincnce,  If  the  condition  is  not  soon  relieved,  the  symp- 
toms become  more  intense,  cystitis  develops,  and  the  bladder  walls  become 
thick  and  cedematous,  the  urine  becomes  bloody,  and  eventually  gangrene 
of  the  bladder  may  result,  necrotic  portions  of  its  lining  membrane  being 
cast  off  and  finally  expelled  tbrough  the  urethra  with  intense  cramp-like 
pains.  In  ottier  cashes  the  weakened  walls  of  the  bhiddcr  are  unable  to 
withstand  the  distention  and  rupture  occurs,  followed  by  a  fatal  peritonitis. 

Occasionally  the  uterus  may  undergo  inflammatory  changes  as  the  re- 
tiult  of  the  pressure  to  which  it  is  subjected,  and  become  densely  adherent 
to  the  surrounding  parts,  wbile  now  and  again  the  organ  may  be  forced 
down  and  out  of  the  x>elvic  cavity  and  emerge  through  the  vulva  or  anus. 
In  some  cases  the  rectum  is  compressed  to  such  an  extent  that  defecation 
becomes  impossible  and  gangrene  results.  Ileus,  however,  is  an  exceed- 
ingly rare  cmnplication. 

Gottschatk  found  that  the  following  were  the  most  frequent  causes  of 
death  in  67  cases  reported  in  tbe  literature  up  to  181M: 

PeritonitiH  of  vemcal  origin - 17 

UraMTiia ; .  16 

Rupture  of   the  Wadder. 11 

Septicaemia  of  vcfiii'al  origin. 4 

GangreDe  of  the  blathier ♦ .  . . .  3 

A  rctrodif?phK(  ment  rd"  tbe  pregnant  uterus  should  always  be  suspected 
when  a  woman  in  the  early  montbs  of  pregnancy  corriphiins  for  any  length 
of  time  of  frcfjuent  and  painful  miciurition,  especially  if  there  is  a  history 
oT  antecedent  uterine  trouble,  T neon ti nonce  of  urine  daring  pregnancy  is 
a  most  suggestive  sign^  and  jilways  enlls  for  a  tluirough  vaginal  examina- 
tion. With  the  biuumuid  nietbod,  the  soft  body  of  the  uterus  will  be  found 
occupying  tbe  fxdvie  cavity,  while  the  cervix  is  forced  up  against  the  sym- 
physis or  lies  above  it,  according  as  one  has  to  deal  with  a  retroflexion  or 
retroversion.  It  should  be  remembered  that  a  pregnant  tube  lying  behind 
the  uterus  may  give  soniewhat  similar  signs^  and   tliis  possibility  should 
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not  be  ruled  out  until  careful  exaiuinatiun  has  shown  that  the  slightly 
ealargcci  uterun  ih«os  not  lie  in  front  of  the  soft  mass. 

Trmlment, — If  the  condition  be  detected  in  the  first  three  months  of 
pregnancy,  bimanual  reposition  of  the  uterus  should  l>e  attempted,  aided 
by  tract i cm  upon  the  cervix  by  means  of  a  tenaculum  or  bullet  forceps. 
After  repoi?iti*>n  has  been  eftceted,  a  properly  fitting  Smith-Hodge  pe&sary 
should  he  introduced.  On  the  other  hand,  if  these  simple  manoeuvres  fail, 
the  patient  should  be  left  ahme  until  well  on  into  the  third  month,  in  the 
lujpL'  that  spontaneous  r(^duction  may  still  occur.  If  this  has  not  taken 
place  by  that  tiinr,  a  more  (h.*ti'rminL'<l  cfTiH't  at  rcplact-ment  should  be 
nuidc,  witfi  the  ]>aticnt  in  the  knee-chest  position.  If  this  proves  unsue- 
eessfuf.  reduction  can  usually  be  dfcctcd  by  bimanual  uuinipulatioua  under 
amestliesia. 

Wlien  dense  adhrsions  nw  present,  various  procedures  have  been  recoia- 
mendcd — tiie  forciLile  attempt  to  break  tfiem  ui)  under  aniesthesia,  attempts 
to  loosen  them  by  means  of  a  succession  of  va^dnal  i)acks,  tlie  coliJeurynter, 
or  the  **watcb-spring"  pessary,  from  the  use  of  which  Sinclair  has  reported 
excellent  results. 

(icnerally  speaking',  these  methods  are  not  to  be  recommended,  and,  if 
the  uterus  cannot  be  rephieed  under  aniesthcsia,  laparotomy  should  be  per* 
formed  and  the  adhesions  separated  under  ihe  guidanet'  of  tlie  eye,  as 
reeonmicnded  by  Mann  and  Fry.  In  sevural  of  my  eases  this  course  was 
pursued  with  most  satisfactory  results. 

On  the  other  hand,  if  symptoms  of  incarceration  supervene,  prompt 
treatment  is  imperative.  The  bladder  should  be  imnuMliately  emptied. 
This  cannot  always  be  accomplished  with  the  ordinary  female  catheter  on 
account  of  the  ehmpition  of  the  urethra  and  neck  of  tlie  l»hulder  resulting 
from  the  displacement  (Fig.  IGO),  so  that  in  many  eases  a  long*  flexible 
instrument  must  be  employed.  Its  introduction  may  often  be  facilitated 
by  nuikinj^^  traction  upon  tlie  cervix  with  a  tenaculum.  After  the  bladder 
luis  bwu  crii]>tied,  attempts  shouhl  be  made  to  replace  the  uterus — under 
ana'sthcsia,  if  necessary.  But  if  this  cannot  be  effected,  most  authors  advise 
emptying  it  immediately,  either  by  dilating  the  cervical  canal  or  by  punc- 
turing the  corpus  through  the  vaginal  vault.  I  believe  that  better  results 
will  be  obtained  in  such  cases  by  hifiarotouiy,  as  recorded  by  Lobenstine* 
This  operation,  however,  should  never  be  attempted  if  symptoms  of  infee-' 
tion  or  gangrene  are  present,  since  the  weakened  and  nwrotic  bladder 
may  be  injured,  or  dense  adhesions  may  be  encountered  wliich  have  formed 
over  the  uterus,  practically  shutting  it  otT  from  the  abdominal  cavity  and 
rendering  the  freeing  of  it  almost  impossible.  I-nder  tliese  cireumstancea 
the  obstetrician  should  content  himself  with  emptying  the  uterus  in  the 
most  conservative  manner,  which  sometimes  is  best  eifeeted  by  incising  its 
posterior  wolK  as  in  vaginal  hysterotomy,  and  then  rely  upon  palliative 
treatment. 

lateral  Bisplacements  of  the  Preg^nant  XTtertts. — Slight  df^grees  of  lat- 
eral displaccmeut  of  the  uterus  during  pregnancy  are  relatively  frequent, 
but  usually  have  no  effi*et  u{>on  its  course  and  do  not  give  rise  to  symp- 
toms.    It  sliould,  however,  be  borne  in  mind  that  similar  conditions  are 
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sonietimea  mistaken  for  tiibtil  pre^uincy.  In  two  cases  reporteil  by  Loll* 
lein  aofl  Gottschalk  the  uterus  had  untler^^one  a  cnnsjdenihle  degn^  of 
torsion,  Hb  left  margin  showinij^  marked  rotation  toward  the  right,  which 
in  the  second  vn^v  was  assoeialed  with   retroflexion. 

Frolapse  of  the  Pregnant  Uterus* — Imj^refmation  in  a  totally  prolapsed 
uterus  is  very  rare  on  aeconnt  of  the  diftlcnlticB  attending  a  success- 
ful ef>itu8,  hut  if  the  prolapse  is  only  partial  it  is  comparatively  fretjuent. 
In  such  cases  the  ecrvix,  and  occasionally  a  portion  of  tlie  corpus,  may  pro- 
trude to  a  greater  or  lesser  extent  from  the  vulva  during  the  early  months, 
but  as  prognaney  progresses  the  uterus  gradually  rises  up  in  the  pelvis, 
andf    as    soon    as    it    has 

passed  beyond  the  superior     '^  ~    ^ 

strait,  prolapse  is  no  longer 
possible.  On  the  other 
hand,  if  it  retains  its  ab- 
normal position,  syiniitoms 
of  incarceration  appear 
during  the  third  or  fourth 
monthj  and  abortion  is  the 
inevitable  result,  there  be- 
ing no  cases  on  record  in 
which  pregnancy  has  pro- 
gressed to  temi  with  the 
uterus  outside  of  the  body. 

If  there  is  a  tendency 
towards  prolapse  during 
pregnancy,  the  uterus 
should  be  replaced  and  held 
in  position  by  a  suitable 
pessary.  If,  however,  the 
pelvic  floor  be  too  relaxed 
to  permit  its  retention,  the 
patient  should  be  kept  in  a 
recumbent  position  as  far 
as  possible  until  after  the 
fourth  month.  When  the 
cervix  reaches  to  or  slight- 
ly protrudes  from  the  vnlva, 
the  greatest  cleanliness  is 
necessar}*,  as  several  cases 
of  fa  till  infection  have  l>een  reported  as  occurring  even  without  any  internal 
examination.  If  the  uterus  lies  outside  of  the  vulva  and  cannot  he  replaced, 
it  should  l)e  emptied  of  its  contents. 

When  the  vaginal  outlet  is  markedly  relaxed,  the  eongestetl  anterior  or 
posterior  vaginal  walls  sometimes  prolapse  during  jiregnaney,  although  the 
uterus  may  still  ntain  its  normal  position.  This  condition  may  give  rise 
to  considerable  diseomfort  and  interfere  with  locomotion.  It  is  not  amena- 
ble to  treatment  until  after  delivery.    At  the  time  of  labor  these  structures 
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may  be  forctrl  dowTi  in  front  of  tlie  predentin (j  port  mid  intfrforf^  with  Its 
descent.  Wh^n  ihi^  occurs  they  eliowld  he  carefully  cleansed  and  pushed 
back  over  it. 

In  rare  instances  a  hernial  protrnsion  may  occur  through  the  vagina, 
the  anterior  or  posterior  wall  forming  part  of  the  sac.  Such  a  vaginal 
enierorrh  may  form  a  tumor  of  considerable  size  iilied  with  intestines. 
Hirst  lias  collected  ?7  instances  froui  the  literature.  If  the  condition 
oceuris  during  pregnnney,  the  protrusion  should  be  replaced  and  the  patient 
kept  in  the  recumbent  position.  At  the  time  of  labor  it  luay  serioimly 
interfere  with  tlie  advance  of  the  head.  In  such  cases  the  mass  should  be 
puslu^d  up  if  p>iisil>k\  and,  when  thi^s  cannot  be  done,  it  should  be  held  out 
of  the  way  as  well  as  nmy  lie,  and  tlie  head  delivered  past  it. 

Hypertrophic  Elong^ation  of  the  Cervix. ^ — An  abnormally  elongated  cer- 
vix seriously  interferes  with  the  occurrence  of  conception,  but,  as  a  rule, 

does    not     complicate 


V. 


^ 


the  course  of  preg- 
nancy or  lahfjr.  The 
canal  usually  becomes 
shorter  and  more  di- 
latable as  term  is  ap- 
proaclied.  In  one  of 
my  patients  the  vagi- 
mil  portion  of  the 
cervix  in  the  early 
months  was  5  centi- 
meters in  length  and 
tlie  external  os  pro- 
truded from  the  vul- 
va, whereas  later  it 
h«d  undergone  marked 
softening  and  become 
reduced  to  nonna!  di- 
mensions, so  that  la- 
bor occurred  sponta- 
neously. 

Acute  (Edema  of 
the  Cervix.— In  very 
nire  instances  the  cer- 
vix, particularly  its 
anterior  lip,  may  be- 
come acutely  rederaa- 
tou.'^  and  attain  such 
profwr lions  as  to  pro- 

trud**  from  the  vulva.    This  condition  is  referable  to  an  angio^neurosiB,  and 

may  disafipear  almost  a^^  surldenly  as  it  dc  veloped.    Jolly,  in  1004,  was  able 

to  collect  li)  cases  from  the  literature. 

Hernia.— Prognancy  occurring  in  wonu-n  suffering  from  inguinal  her- 

nib.  is  not  influenced  hy  the  condition,  although,  owing  to  the  increased 
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intra-abdomiiuil  piTSriure,  the  previous  dtft'ct  may  become  aggravated. 
Generally  speaking,  the  hernia  should  be  treated  palliatively  by  re8t  and 
the  use  of  a  truss,  operative  treatment  being  deferred  until  after  delivery. 

Very  exceptionally,  tfie  uterus  may  form  part  of  the  contents  of  an 
inguinal  liernia,  and,  indeed,  several  eases  are  on  record  in  which  eoneep- 
tion  has  occurred  under  such  cireumstauees.  Full  literature  upon  the 
subject  will  be  found  in  the  artielcs  of  Adams  and  Eisenhart,  the  latter 
having  reported  a  ease  in  which  one  liorn  of  a  five  months'  pregnant 
bicornuate  uterus  oteupied  the  right  inguinal  canal. 

Umbilirai  hernia'  are  frefjiicutly  noted  during  ])regnancy,  hut  are  usu- 
ally without  elfect  upon  the  condition.  During  the  early  months  the  uterus 
is  not  in  the  neij^hborhoud  of  tlie  hernhil  opening,  wliile  later,  wdien  the 
fundus  reaches  its  level,  it  is  usually  too  largn  to  gain  access  to  it;  but  when 
the  abdomen  is  markedly  pendulous,  such  an  occurrence  is  not  beyond  the 
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range  of  possibility,  and  several  such  instances  are  on  record,  j\Iueh  more 
common  are  the  eases  in  which  the  cicatrix  of  an  abdominal  incision  ^'ields 
to  the  increased  intra-alidomina!  pressnre  incident  to  pregnancy,  and  along 
the  linea  alha  is  formed  a  hernial  sac  info  which  tfie  pregnant  uterus  often 
makes  its  way,  being  then  eovtred  merely  by  a  thin  layer  of  skin,  fascia, 
and  peritoneum. 

A  similar  condition  is  occasionally  observed  in  women  sulTering  from 
marked  duffitasi^s  of  the  rerli  mnstlt's.  Fig.  U^9  represents  a  patient  in 
wdiom  a  hernia  of  this  kind  occurred  suddenly  during  bihor.  Ordinarily, 
such  herniae  have  no  efTeet  upon  pregnancy,  although  they  may  add  mark- 
edly to   the   discomfort  of   the    patient.      Temporary   relief   is  frequently 


obtained  Ijv  lioldiii)^  the  iik'iiis  in  its  noiiiial  posititui  by  a  pnipurly  lilting 
bandage.  At  thu  lime  of  biLn^r,  owing  to  the  bif^s  of  mustidur  tone  in  the 
abdominal  walls,  the  second  stage  is  liable  to  be  prolonged,  and  the  em- 
ployment of  forceps  is  often  called  fon 
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In  non-pregnant  wonu'n  the  enihunetriiun  18  froquently  the  seat  of 
legions  which  are  grouped  together  clinically  under  the  general  heading  of 
endomelrilis.  Careful  histological  examination  shows,  however,  that  tlie 
term  is  usually  a  niisnomer,  as  the  dianges  are  generally  trophie  rather 
than  inflammatory  in  character.     The  most  iuiportant  varieties  are: 

Ilyperphistic  endometritis — general  hyperplasia,  localized  hyperplasia, 
polyi>oid  growths. 

Gla nd u hir  endomet r i tis — gl and u  1  ar  liy pe r| das i u. 

1  nterstltial  entlomctritie — general  hypoplasia. 

Acute  and  snhaeute  endometritis^ — inflammatory  changes. 

These  eondilions  are  prototype.^  of  more  or  less  suiiilar  lesions  oecur- 
ring  in  the  decidtia,  except,  of  course,  that  the  latter  are  moditicd  by  the 
histological  cliaraeteristies  incident  to  pregnancy. 

In  the  vast  majority  of  eases,  as  was  lirst  pointed  out  hy  Veit,  the 
decidual  atTection  represents  the  extension  of  a  lesion  already  existing  at 
the  lime  of  pregnancy,  conception  occurring  in  a  uterus  atTected  by  one 
of  the  various  forms  of  so-called  endometritis.  In  rare  eases,  however,  it 
may  he  primary. 

It  is  generally  believed  that  endometritis  is  almost  necessarily  associated 
with  sterility,  the  abnormal  secretion  of  the  uterine  glands  interfering  with 
impregnation,  and,  even  if  conception  oceiirs,  tlie  diseased  nmcosti  does  not 
olfer  a  favorable  nidus  for  the  implantation  of  the  ovum.  Generally  speak- 
ing, this  belief  is  justitietl  whenever  the  endometrium  is  the  seat  of  an 
acute  intlammatory  pr(Ht*ss,  and  every  pliysician  can  recall  instances  in 
which  sterility  persisted  until  more  or  less  normal  conditions  were  restored. 
On  the  other  hand,  slight  degrees  of  chronic  endometritis,  or  of  liyperplastie 
condition,  do  not,  as  a  rule,  interfere  with  conception, 

DiffEse  Thickening  of  the  Decidna.— Hegar,  Kaltenbach,   Kascliew^a- 
rowa,  and  otfiers  liave  describeil  a  general  hyperplasia  of  the  deeidna,  in 
which  the  membrane,  instead  of  becoming  thinner,  as  is  generally  the  ease 
after  tlie  first  few  months,  assumes  unusual  proportions.     The  condition 
frequently  results  in  abortion,  as  a  large  part  of  the  nutritive  material  in-       ^ 
tended  for  the  fcetus  is  diverted  to  nourishing  the  decidua.     After  abortion  ^H 
or  lalmr,  a  thickened  decidua  may  cause  abnormalities  in  tlie  separation  of '" 
th(}  placenta. 

Localized  Thickemng  of  the  Becidua  (Dendna  Poli/posa). — In  this 
affceliou  tlie  entile  decidua  is  soniewluit  Ihiekened,  but  its  charaeteristie 
feature  consists  in  Uie  projci'tion  of  irregularly  shaped,  knob-like  masses 
from  the  inner  surface,  Virchow  first  described  this  condition  as  decidua 
tuberosa  or  poly|)osa,  and  considered  it  to  be  syphilitic  in  origin,  which, 
however,  is  not  always  the  cage.     Ah  If  eld  states  that  it  is  freciuently  ob* 
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served,  and  Nyiilaey  of  ^rolbom 
own  practice.  Bull  us  linMti  that 
witli  ail  inslarui:* 

Glandular  Hyperplasia  of 
the  Decidua  {HnJatifrf rifts 
Dr  (' idiui  i  I  la  n  4 ti  lit  ris ) .  — ()o- 
casionally  niJirke<l  liyjuTjila- 
eia  of  tlie  ^Iniiiliilur  strut*- 
tures  of  tlip  tleeidiia  if?  pres- 
ent,  and  is  ui-^nally  as,«ac'ial»*d 
witii  persistence  of  the  ■^Umd- 
ular  diuts.  This  alleetion 
oonimoniy  manifests  itself  by 
a  profuse  scereti^*n  of  clear 
fluid,  width  ruav  ilriblile 
away  m  rapidly  n»  it  is  pro* 
duced,  or  lie  retaine<l  in  the 
uterus  to  be  hiuddenly  dis- 
charged in  lari^e  rpian titles  at 
va  riable  i  nterva  1  i^—htfdror' 
rhwa  grav litaru m.  T h e 
amount  of  fluid  expelled  va- 
ries eonsideral)iy.  thou^^h 
Ahlfeld  Ims  rcjiorted  a  eat^e 
in  which  it  exceeded  500  cu- 
lu*c  eentitneters  on  several  oc- 
easions.  Thi^  condition  pre- 
cludes the  fiijiion  of  the  de- 
eidua  vera  and  reflexa,  and 
therefore  in  the  oeeaBional 
instances  in  which  it  con- 
tinues throughout  pregnancy  it  mut^t  he  at^snnied  that  lluse  siruetoTes  had 

failed  to  unite  as  usual. 

During  the  laet  few  years 
cnnsideraljle  discoiiBion  has 
arisi'U  concerning^  the  nature 
of  hydnirrlnea  ^t  avid  arum. 
Stoeckel,  ^fyer-Hiiegg,  and 
othera  believe  that  it  does  not 
result  from  eliant^es  in  tlie  de- 
cifhia,  but  h  due  to  preuuiture 
rupture  of  the  fee  la  I  mem- 
branes. The  latter  observer, 
in  1904,  collected  15 
from  the  literature  in  which  a* 
|>criod  varying  from  fifty  to 
one  hundred  and  twenty  days  had  elapw^d  between  the  rupture  of  the 
membranes  and  the  termination  of  pregiioney.     In  such  cases  there  occurs  a 
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obtained  liy  liolilin 
baDik^re,     At  tlit  i^i.r. 
abdnnimal  walls,  tlie 
ploynient  of  forceps  h 

Df 

111  nnn-pregiij 
losions  wind  I  arr 
euduttielnlijs,     C;ii 
term  h  usually  a  mt^ 
than  hiJlammatorv  ' 

Ilvpcrplastit'   i 
poIyjKiid  gniwths. 

(jlaUAlular  endntnv 

IiilurBtitial  endorn 

Acute  and  eubactji 

These  coaditioiii*  :i 
rin;L'  in  the  da'idua,  r 
hisloh jgieal  eharaderi 

In  the  vast   iiiajrM 
deeiiUiul  affection  rej't 
the  time  of  pregnani 
of  the  various  forms  * 
may  he  primary. 

It  is  generally  belli 
with  sterility,  the  abnorjui 
impregnation,  and,  eviri  r 
offer  a  favorable  nidi^ 
ing,   this  belief  is  jn> 
acute  inflanujiatory   |'i 
which  sterility  persisted  mi 
On  the  oilier  haml,  slight  •!* 
conditifm,  do  not,  as  a  nil' 

Diffuse  TkickeniBg  of 
rowa,  and  others  have  dvr> 
which  tlie  membrane,  instead  *■ 
ter  the  first  few  months,  a.- 
m|uently  results  in  abortion, 
tended  for  the  ftetug  is  diverted  I 
or  lalxu",  a  thickened  deciilua  n 
the  placenta. 

Localized  Thickening  of  th 
affictioH  the  enliiT'  ilet  idua  i.^ 
feature  consists  in  the  prujecli 
from  the  inner  surface.  Virclp 
tnberosa  or  polyposa,  and  con- 
howevex,  is  not  always  the  cas^< 


-A^  and  examination  of  the  placenta 
r  ^Miae  retracted  al'out  the  maternal  end 
ft^v  if  tor>  finiall  to  inclose  the  foetus.  Van 
J  ml  buses  hh  k-Iief  upcm  the  analysis 
^_  vHch  (lilfer?  fn>m  the  liipior  amnii  in 
^  a  not  eordaiaing  alhumimms  niateriab 

-r  Dtcrine  glands  may  become  occluded, 
mc  vhich  project  fruiii  the  surface  of  the 
^BiAmDee.     TIie*alTiM.'liun   has   bt*en  de- 
^^imtifiiis  cydica. 

-  _■ 'i,It'r  this  heading  Hegar,  Ahlfeld, 
Jiich  large  portion!=  of  the  decidua 
;;i- ^  hiniilar  to  those  whieli  txeur 


^^rs 
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<n  the  lateral  margins  of  the  uterus. 

.L'.v%  but  consider  that  it  interferes 

nt  cause  of  almrtion, 

unatory   lesions  of   the   de- 

i  iiinal   abortion,  though  now  and 

-ti>ry,  cases  having  been  reported 

J  otiiers.     Reference  has  already 

-si^intcd  with  gonorrhoea  and 

nslrate  the  presence  of  cocci 
I  tin  res.  These  observations 
l*'sion«.  but  it  is  usually  very 
tHr^9  preceded,  or  was 
i^i'S  Hie  decidua  vera  and 
ne  covered  with  a  yellowish 
•  issqie  is  found  to  be  infil- 
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trated  with  leukocytes,  and  presents  the  typical  picture  of  acute  inflamma- 
tion, with  here  and  there  areas  of  necrosis.  More  commonly,  however,  the 
changes  are  less  marked,  and  only  a  few  collections  of  leukocytes  are  scon 
lying  between  the  decidual  cells. 

Maslowsky  and  Neumann  have  been  able  to  demonstrate  the  presence 
of  gonococci  in  several  cases  of  acute  inflammation  of  the  decidua ;  and  it  is 
probable  that  such  conditions  are  quite  common. 

The  various  forms  of  endometritis  decidua  complicating  pregnancy  are 
the  most  important  factors  in  the  causation  of  spontaneous  abortion,  and 
the  existence  of  some  olie  of  them  should  be  suspected  whenever  the  patient 
complains  of  a  sensation  of  weight  in  the  lower  abdomen  associated  with  a 
slightly  blood-stained  or  dirty  brownish  discharge,  particularly  when  there 
is  a  history  of  gonorrhoeal  infection  or  of  repeated  abortions. 

It  is  permissible  to  assume  that  such  conditions,  particularly  the  hyper- 
plastic forms,  play  a  part  in  the  production  of  placenta  praBvia,  or,  when 
the  organ  is  implanted  normally,  seriously  interfere  with  the  mechanism  of 
its  separation. 

Endometritis  is  not  amenable  to  treatment  during  pregnancy.  Should 
the  patient  present  the  slightest  sign  of  its  existence  after  abortion  or 
childbirth,  appropriate  measures  should  at  once  be  instituted,  since  the 
condition  frequently  persists,  and  may  become  seriously  aggravated  in  a 
subsequent  pregnancy. 

Metritis. — Unless  it  results  from  infection,  metritis  is  a  very  rare  com- 
plication of  pregnancy,  and  when  it  exists  was  usually  present  before  con- 
ception. It  predisposes  to  abortion  and  is  not  amenable  to  treatment  dur- 
ing pregnancy. 

Peri-uterine  Inflammation. — When  pregnancy  occurs  in  women  suffer- 
ing from  peri-uterine  inflammation,  considerable  discomfort  may  result 
from  the  stretching  of  old  adhesions.  Not  uncommonly  abortion  results. 
Now  and  again  the  inflammatory  changes  undergo  exacerbation  during 
pregnancy,  and  may  eventuate  in  abscess  formation,  which  is  accompanied 
by  the  usual  symptoms  of  pelvic  peritonitis.  Very  exceptionally  rupture 
may  occur  and  give  rise  to  acute  peritonitis,  which  usually  ends  fatally 
unless  appropriate  operative  measures  are  promptly  undertaken. 

Pregnancy  Complicated  by  Tumors. — Pregnancy  is  occasionally  com- 
plicated by  the  presence  of  ovarian  or  uterine  tumors.  Although,  as  a 
rule,  they  do  not  materially  affect  its  course,  they  frequently  give  rise  to 
serious  dystocia  at  the  time  of  labor,  and  will  therefore  be  considered  in 
detail  in  Chapter  XXXII. 
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CHAPTER  XXYITT 
DISEASES    AND    ABNORMALITIES    OP    THE    O^OTM 

Any  portion  of  the  ovum— chorion,  simnion,  placenta,  or  ftT?tus — may 
be  the  seat  of  disease,  or  mat  present  almormalitte!?.  In  many  instances 
the  morbid  process  is  limited  to  a  single  portion,  while  in  others  a  large 
part,  or  even  the  ovnm  as  a  whole,  may  be  implicated.  Accordingly,  we 
shall  lake  op  snecessively  those  lesions  or  ahnoritmlities  which  are  limited 
to  the  chorion,  amnion,  or  plaeenta ;  next,  those  in  which  the  entire  ovum, 
and  6nally  those  in  which  the  tot  us  alone  is  affected. 

DISEASES  OF  THE  CHORION 

Hydatidiform  Mole. —  In  tlvis  condition,  also  known  as  vesicnlar  mole, 
cYstir  tIrL:riteratii>n  <jf  ihe  chorion,  or  myxoma  ehorii,  the  terminal  extreini- 

tiea  of  the  chori- 
onic villi  are  con- 
verted into  trans- 
parent vesicles  with 
clear,  viscid  con- 
tents. These  vary 
in  size  from  minnte 
bodies  a  millimeter 
or  less  in  diamet/^r 
to  cystic  strnctnres , 
the  siise  of  hazel*^ 
nuts,  and  hang  in 
clusters  from  the 
villous  stem  8 »  to 
which  they  are  con- 
nected by  thin  ped- 
icles, ^'ivin;^  to  thei 
external  surface  of* 
the  chorion  a  grapo- 
like  a)»fiearance. 
The  fonuation  may 
involve  the  entire 
periphery  of  the 
membrane,  but  more  frequently  is  limited  to  jKjrtions  of  it. 

It  is  generally  stated  that  the  condition  was  first  described  by  Schenck 
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von  fJrafeebcrg  in  1565,  but  Kussiuiion  has  pointed  out  that  .^Etius,  of 
Ami  da,  in  tlie  earlv  part  of  the  sixth  eeotury,  wrote  inl^^lligently  about 
an  hydatidiform  mole,  although  he  had  no  dear  idea  of  its  nature. 

Owing  to  its  peculiar  appearance  and  the  fact  that  it  frequently  con- 
tained no  trace  of  a  foetus,  the  hydatidiform  mole  was  a  source  of  not  a 
little  speculation  to  the  early  vvritere  upon  niedieine,  and  all  sorts  of  theo- 
ries were  advanced  concerning  its  origin.  As  the  name  implies,  the  condi- 
tion was  long  considered  to  be  analogous  to  the  hydatid  cysts  observed  in 
other  parts  of  the  body,  Qoeze^  Percy,  and  others  believing  that  the  vesicles 
contained   worm-like  ntructurea,     De  Graaf   held  that  the  vesicles   were 


V- 


^ 

'^ 


M-i 


V*i4;: 


IJLML^i^^ 


I 


Fio.  474, — 8Bcmott  or  HYi>ATii>fF«niM  Molk,  Hhowino  Proliferation  of  BrticrrnvK  and 

LANLfHANH'rt    CeLLH.        X     75. 

S.,  syncytium;  V'.*  ncjrmxd  chorionic  villi;  Zm  L«nghfln8*«  ccUb. 

mature  ova,  while  some  authors  thought  tlmt  each  represented  an  early 
pregnancy.  It  is  probable  that  many  of  the  extraordinary  cases  of  multiple 
gestation  recorded  in  the  early  literature,  such  as  that  of  the  Countess 
Hagenau,  who  was  believed  to  luive  given  birth  to  3(i5  embryoa  at  a  single 
labor,  were  really  instances  of  hydatidiform  mole. 

The  true  nature  of  the  affection  was  first  recognized  by  Velpeau  and 
Madame  Boivin  in  18? 7,  and  since  then  it  has  been  universally  admitted 
to  be  a  disease  of  the  chorion.  Numerous  theories  were  advanced  as  to  the 
nature  of  the  lesion,  until  Virchow  in  1853  stated  that  the  process  was 
essentially   a   myxomatous   degeneration  of   the  connective   tissue   of  the 
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chorionic  villi,  and  designated  it  as  myxoma  chorii.  Tliis  view  obtained 
immediate  aeeeptaneo  and  held  its  ground  until  181)5,  when  Marchimd 
demonstrated  that  the  essential  feature  of  the  aifeetion  was  to  be  found 
not  8o  much  in  the  stroma  as  in  the  epithelial  covering  of  the  villi.  He 
showed  that  both  the  syncytium  and  Langbaos's  layer  of  cells  underwent 
profuse  and  irregular  proliferation,  penetrating  Nitabuch*s  fibrin  layer  and 
making  their  way  into  the  depths  of  the  decidua,  and  not  infrequently  into 
the  uterine  musculature  as  well.  At  the  same  time  the  blood-vessels  of  the 
terminal  villi  disappeared  and  tlie  stroma  degeneratud,  so  that  in  advanced 
cases  its  cells  became  necrotic  and  their  nuclei  failed  to  take  up  the  usual 
histological  stains.  IMoreover,  inasmuch  ai^  the  tluid  contents  of  the  vesicles 
failed  to  give  tlie  characteristic  reaction  for  mucin,  ^^larcband  felt  justified 
in  attributing  them  to  todcuui. 

This  work  obtained  almost  immediate  acceptance,  and  was  promptly 
contirmed  by  many  invest igators,  among  whom  Ncuiiuinn,  Fratnkel,  Pick, 
Ouvry,  Schwab,  and  Larrier  and  Brindeau  nmv  I-H?  mentioned.  Fig.  474 
represents  a  section  through  one  of  my  specimens,  all  of  which  abundantly 
conlirm  Marchand's  view. 

With  the  dit^covery  that  the  so-called  chorio-rpithelioma  resulted  from 
a  malignant  proliferation  of  the  epithelial  elements  of  the  chorion,  and 
particularly  tliat  it  was  preceded  in  from  one  third  to  one  half  of  the 
recorded  cases  by  the  expulsion  of  an  hydatid i form  mole,  great  interL*st 
arose  as  to  tlie  nature  of  the  latter  condition  and  the  relation  whiuh  it  bore 
to  the  production  of  the  former.  Tlic  similarity  in  the  microscopic  stmc- 
ture  of  the  two  pathological  processes  made  it  apparent  that  there  must 
be  a  genetic  relationship  between  them,  and  the  (juestion  arose  whetlicr  it 
esisted  in  all  eases. 

Neumann,  in  181)7,  held  that  it  was  possible  to  differentiate  between 
two  forms  of  hydatidiform  mole,  one  of  which  was  and  the  other  was  not 
followed  by  the  development  of  a  clmrio-epithelinma,  lie  considered  that 
in  tfie  former  the  firoli feral ing  cynt helium  invaded  the  stroma,  while  in  the 
latter  it  was  limited  to  the  perifihery  of  the  villus.  His  observations,  how- 
ever, have  not  been  confirmed,  although  l'ick»  Fiudley,  Larrier  and  Brin* 
deau,  and  most  subsequent  writers  believe  that  moles  may  occur  in  one  of 
two  forms — benign  or  malignant — but  that  tlie  dilTerences  are  biological 
rather  (ban  histologicah  so  that  it  is  impossible  to  predict  the  outcome  of 
a  given  case  by  microscopical  examination. 

Marchand,  in  his  original  artiele,  stated  that  in  many  instances  the 
ovaries  were  likewise  the  seat  of  cystic  cbaugcs.  Stoeckel,  in  190'3,  showed 
that  one  or  both  ovaries  might  hecoiue  cunvcrted  into  polycystic  tumorg 
of  varying  size,  someliuu^s  attaining  a  diameter  of  10  or  15  centimeters, 
Tlie  individual  cysts  may  vary  from  a  few  millimeters  to  5  or  6  centi- 
meters in  diameter,  are  filled  wn'th  e!ear  cnntents,  and  are  lined  by  one  or 
more  layers  of  lutein  cells.  Since  then  it  has  bt>comc  generally  recognised 
that  the  lutein  crll  cystoma  is  a  freipient,  but  not  a  universal,  accompani- 
ment of  the  condition. 

As  lutein  cystonmta  do  not  occur  frequently,  their  association  with 
hydatidiform  mole  has  given  rise  to  a  great  deal  of  discussion,  c^ertaiu 
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writers  holding  that  tht  v  slaml  in  fionie  tt*iitilo(^ical  rilation  to  the  mole; 
others  tfial  they  arf*  stfondary  to  it;  while  a  tliird  gn»up,  repre^uDtt'd  by 
Wallart  and  8eit2,  eonsiders  that  siniihir,  liut  hm  pronouneod,  changes 
occur  in  noririal  pre|i:nuncy.  I  am  nf»t  pn-jmrtHl  tu  i-xprej^is  a  decided 
opinion  H]K]n  \he  siil)jert,  hut  consider  that  the  demonstration  hy  Fraenkel 
and  Santi,  that  lutein  cystoniata  souietitui's  undergo  Bpontaneons  involu- 
tion within  a  few  monthg  after  the  expulsion  of  the  mole,  indicates  that 
there  must  be  a  genetic  relationship  between  the  two  proeesBes.  In  one  of 
my  patientvS,  whose  8t^ond  preg^nnncy  ended  in  the  expuls^icm  of  a  large 
moh',  hoth  ovaries  w^ere  converted  into  polyeystie  lutein  tunuirs,  15  centi- 
meters in  diameter.  They  were  Biiecessfully  removed  after  laparotomy, 
and  constitute  my  sole  experience  with  this  type  of  tumor. 

Causdtion. — Virchow  and  Veit  agree  that  the  development  of  the  con- 
dition is  dependent  upon  endometritic  changes.  At  the  1901  nu'cti ng  of 
the  German  Gyn;eei>logieal  Congress  Aichcl  stated  that  he  had  been  able 
to  produce  the  condition  experimentally  in  dogs  by  destroying  the  vessels 
going  to  the  deeidua,  and  therehy  interfering  with  the  nutrition  of  the 
chorionic  villi.  On  the  other  hand,  Marchand  and  most  recent  writers 
are  inclined  to  consider  the  changes  in  the  endometrium  as  secondury,  and 
to  search  for  the  initial  factor  in  the  ovum  itself.  Durante  considi-rs  that 
the  condition  is  due  to  endarteritis  of  the  villous  vessels.  Plausibility  is 
lent  to  the  view  that  the  primary  process  originates  in  the  ovum  by  the 
fact  that  in  rare  instances  of  twin  pregnancy  one  ovum  may  he  perfectly 
normal,  wtulc  the  other  presents  the  lesion  in  fjuestion,  Mme.  Boivin  was 
acquainted  with  the  fact,  and  cases  have  l>een  reported  by  Birnlnnim  and 
Falgowski.  It  is  hardly  probable,  if  changes  in  the  endometrium  were  the 
primary  cause,  that  the  vesicular  change  would  he  limited  to  one  ovum, 

CU nival  Ilistortf, — Ilydatidiform  nmle  is  a  rare  disease,  occurring,  ac- 
cording to  ^(adanie  Boivin,  once  in  20,000  cases.  On  the  other  hand,  the 
statistics  of  Williamson  would  indicate  that  it  may  be  found  aliout  once  in 
2,400  cases.  It  may  occur  at  any  period  of  reproductive  life,  but  is  par- 
ticularly frequent  in  the  third  decade,  having  been  noted  t)etween  the 
twentieth  and  thirtieth  years  in  41  and  38  per  cent,  of  the  cases  coliected 
by  Dor! and  and  Kehrer  respectively.  It  likewise  appears  with  comparative 
frequency  after  the  fortieth  year — in  16  and  2*2  per  cent,  of  the  cases, 
according  to  the  same  authors. 

The  process  usually  comes  on  early  in  pregnancy,  rarely  nmking  its 
appearance  after  the  third  month.  When  it  develops  comparatively  late  it 
does  not  implicate  the  entire  chorion;  hut  whenever  a  ctmsiderable  portion 
of  the  membrane  is  involved,  atrophic  changes  alTecting  the  feetus  are  con- 
stantly found,  and  its  development  is  materially  influenced  even  wdien  the 
disease  is  relatively  mild  in  charat  ter.  In  the  former  class  of  cases  the 
^foetus  dies  at  an  early  period,  and  often  undergoes  complete  dissolution,  all 
trace  of  it  disappearing  except  tlie  maternal  end  of  the  umbilical  cord. 
As  the  chorionic  villi  are  nourished  hy  the  maternal  hbiod,  the  mole  usually 
continues  to  grow  after  the  death  of  the  ftetus,  and  may  attain  considerable 
proportions,  though  spontaneous  expulsion  is  rarely  delayed  after  the  sixth 
month. 


Tlio  rlinieal  history  is  very  cliaraetoriiitic.  The  uterus  euhir^iee  much 
more  rapidly  than  usual,  so  that  the  funtlus  is  often  found  nt  the  level  of 
or  above  the  umbilieuia  in  a  wouian  who  ^ives  a  history  of  being  only  a  few 
months  pregnaut.  AftiT  si  longer  or  sliorter  p<^riod  mnrv  nr  Itss  profuse 
ha'inorrhage  occurs,  which  jiertiists  until  the  mole  is  east  otl  s|>ontaneously 
or  removed  by  the  physieian. 

In  a  suudl  number  of  cases,  the  bypertrophie  villi  invade  the  uterine 
wall,  following  the  course  of  venous  channels,  and  in  extreme  instances  the 
entire  niuscularis  may  become  disintegrated.  This  hapfH'Os  in  what  is 
known  as  the  destructive  mole,  characteristic  exaanples  of  which  have  been 
reported  by  Krieger,  Volkmann,  Jarotsky,  and  Waldeyer.  Now  and  again 
the  growth  reaches  the  peritoneal  surface  of  the  uterus  and  gives  rise  to 
perforation,  followi^]  by  fatal  iutra-peritonciil  ha^morrliage.  This  compli- 
cation was  observed  by  Wilton,  Madame  Roivin,  Ouvry,  and  others. 

In  rare  instanc^-s,  at  varying  periods  after  the  expulsion  of  the  male, 
small  purplish  or  reddish  tumors  may  appear  in  the  vagina  or  about  the 
vulva.  On  microscopic  exauiination,  after  excision,  these  are  found  to  con- 
sist for  the  most  part  of  blood,  through  which  are  scattered  dropsical  villi 
showing  the  characteristic  epithelial  changes.  In  a  number  of  cases 
recorded,  the  uterus  was  perfectly  norniai  and  complete  excision  of  the 
nodule  was  followed  by  permanent  recovery.  The  question  lias  accordingly 
arisen  whether  such  tumors  represent  metastases  from  a  chorio-epithelioma 
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or  a  malignant  hydatid iform  mole,  or  wdietlicr  they  are  merely  due  to  the 
accidental  transportation  of  particles  of  a  benign  growth.  Neumann  and 
Schmidt  take  the  former,  while  Pick  and  Schlaginhauser  incline  to  the 
latter  view.  The  obi^ervations  of  Vcit,  Poten,  aud  myself,  concerning  the 
transjKjrtation  of  villi  in  normal  pregnancy,  lend  a  certain  probability  to 
the  latter  theon%  although  the  question  must  remain  to  be  settled  by  future 
investigations  (see  Fig.  475). 
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Aside  from  the  possibility  of  tlie  (.knelopoient  of  a  cliorio-epithdioma, 
which  occurred  in  IG  per  cent  of  tlie  210  cases  analyzed  by  Findley,  the 
hydiitidiform  mole  is  a  serious  alft-^tion,  since  Dorland  noted  an  iiiime- 
diiite  mortality  in  10  per  cent,  of  the  100  in^lanecs  which  he  collected  from 
the  literatore,  dt?ath  bein^  due  to  haemorrhage  at  the  time  of  operation  in 
3  per  cent.,  to  perforation  of  the  uterus  in  2  iM?r  cent,  and  to  infeetion  in  5 
per  cent,  of  the  eases. 

Diagnosis. — Ilydatidiform  mole  should  alifraya  be  suspected  when  hiem- 
orrhage  occurs  in  a  patient  whose  uterus  is  considerabiy  larger  tlian  it 
should  l>e  for  the  duration  of  pregnancy ,  though  in  not  a  few  cases  similar 
symptoms  are  noted  in  hydramnios.  A  positive  diagnosis  may  be  made 
when  one  finds  one  or  more  vesicles  in  the  uteriiK^  discharges,  or  when  the 
linger  introduced  through  the  cervical  canal  is  aide  to  palpate  the  charac- 
teristie  grape-like  masses. 

Treatment— Ov,'mg  to  its  inherent  danger,  but  especially  to  the  pos- 
sible subsequent  development  of  a  ehorio-epithelioma,  the  uterus  should 
be  emptied  as  soon  as  a  positive  diagnosis  is  made.  By  means  of  a  gauze 
pack  or  a  steel  dilator^  the  eervix  should  be  dilated  sutliciently  to  admit 
two  fingers,  with  which  the  growth  is  peeled  off  from  the  uterine  wall  and 
then  removed.  Care  should  be  taken  that  tbe  manipulations  are  made  as 
gently  as  possible  in  order  to  avoid  a  possible  perforation  of  the  uterus, 
whose  walls  are  likely  to  have  been  weakened  by  the  invasion  of  tbe  growtli. 
After  removal  of  the  mole,  the  uterine  cavity  should  once  more  be  explored 
to  make  sure  that  it  is  thoroughly  empty. 

Every  woman  who  has  suffered  from  a  hydatidiform  mole  should  be 
carefully  watelied  for  the  next  few  months,  and  if  ha?morrliage  makes  its 
appearance  the  uterus  should  be  curetted  and  the  scrapings  subjected  to 
microscopic  examination;  and^  if  the  lesions  eharactenstic  of  chorio-epithe- 
lioma  are  found  to  be  present,  immediate  hysterectomy  is  imperative,  in 
the  hope  of  avoiding  metastases.  On  the  other  hand,  as  bas  alreaily  been 
pointed  out,  vaginal  or  vulvai  metastases  may  occur  without  any  apparent 
involvement  of  the  utertia,  tinder  such  circumstances,  if  the  uterine  scrap- 
ings are  negative,  the  metastases  should  be  excised,  but  the  uterus  left  in 
place,  as  the  history  of  siuiilar  cases  shows  that  the  majority  of  tlie  patients 
recover  permanently. 

Ghorio-epithelioma  (Dectduoma  MuUgniim),—Th'm  term  is  applied  to 
a  very  malignant  variety  of  uterine  tumor  which  develops  after  a  full-term 
labor,  abortion,  or  hydatidiform  mole,  and  in  rare  instances  before  tha 
last  is  expe^ed  from  the  uterus,  Tlic  nature  of  the  growtli  has  given  rise 
to  a  great  deal  of  discussion,  and  various  appelhitif*ns  have  been  suggested 
for  it,  the  most  impt^rtant  being  sarcoma  deciduo-celluhire,  syncytioma 
malignum,  and  carcinoma  syneytiale, 

Sanger  read  his  first  paper  upon  tbe  subject  in  lH9*i,  and  based  his 
report  upon  the  following  ease:  A  woman,  twenty-three  years  of  age, 
aborted  in  the  eighth  week  and  died  seven  months  later.  At  autopsy  four 
large,  soft,  reddish,  spongy  tumors  were  found  in  the  uterine  wall,  with 
metastases  exhibiting  similar  characteristics  in  the  lungs,  diaphragiu,  tenth 
rib,  and  right  iliac  fossa.    Microscopic  examination  showed  that  the  tumor 
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was  made  up  in  great  part  of  Lloml  iipacis  liountlcd  by  krtre  (tells,  whieli 
Siingcr  considered  decidual  in  ori<^n'n.  The  iiielastases  pregtnted  a  similar 
appearance  and  had  resulted  from  the  traneporlation  of  tumor  masses 
through  the  venous  cliannels.  As  Sanger  believed  that  the  tumor  wat< 
derived  from  decidual  cells  and  was  therefore  of  eonnective-tiBsuc  origin, 
he  designated  it  drrifittaJ  sarcoma  or  sareoma  nleri  tieridno-reUnlare.  The 
appearance  of  his  monograph  in  1S1),1,  in  which  was  collected  all  that  was 
tlien  known  upon  the  sul>ject,  created  profound  interest,  and  was  soon  fol- 
lowed by  the  piddication  of  many  similar  cases. 

In  JS9T)  1  itul>lished  a  monograph  upon  the  subject^  in  whicli  T  reported 
a  case  and  collected  24  others   from  the  literature.     My  patient  was  a 
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colored  woman  who  had  a  spontaneona  full-term  labor.  A  week  later  she 
noticed  a  small  painful  nodule  upon  the  right  labium  iiiajus.  This  resem- 
bled a  hfpmatoma  in  appearance,  rapidly  increased  in  size,  and  within  two 
w^eeks  became  as  large  as  a  hen's  egg.  Shortly  afterward  it  underwent 
necrotic  changes,  wdiich  were  aecompanied  by  a  profuse,  foul-suielling  dis- 
cbarge. The  patient  gradually  grew  worse,  eventually  developed  a  eongli 
and  bloody  expectrmition,  and  died  six  nmntlm  after  delivery.  The  nature 
of  the  vulval  tumor  was  not  suspected  during  life,  but  at  autopsy  the  lungs 
were  found  to  be  studded  with  large  numbers  of  metastases  of  varying  size, 
which  resembled  placental  tissue  in  appearance.  Similar  but  smaller 
growths  were  present  in  tlie  kidneys,  spleen,  and  ovary,  while  a  small 
nodule  about  1  centimeter  in  diameter  was  found  in  the  uterus. 

Microscopic  examination  showed  that  the  uterine  growth  and  the  meta- 
stases were  made  up  in  great  part  of  hlood  spaces,  wdiose  walls  were  formed 
by  large  dear  cells  with  definite  vesicular  nuclei.  At  the  margins  of  the 
primary  growtii,  invading  the  adjacent  nmseulature,  were  large  masses  of 


CHORKV  EPITHELIOMA 

synoytiuiB ;  the  nature  of  the  individual  cells  waB  not  so  clear,  although 
I  was  inc'limxl  to  eonsidpr  them  due  to  transverse  luid  oblique  iseetione 
through  the  syncytial  strands. 

The  same  year  Marchand  wrote  a  most  important  monograph  upon  the 
subject.  He  identitied  the  protoplasmic  masses  with  the  syncytium*  and 
the  individual  cells  with  those  of  Langhan^^'s  layer.  At  that  time  it  was 
generally  believed  that  the  former  was  of  maternal  and  the  latter  of  fcetal 
origin ;  accordingly  he  held  that  the  tumor  was  epithelial  in  origin,  and  was 
composed  partly  of  maternal  and  partly  of  fcEtal  tissue.  Hence  it  followed 
that  such  tumors  could  not  correctly  be  described  n^  deeiduomata  or  de- 
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cidual  sarcomata;  and,  after  it  had  been  demonstrated  that  both  layers 
of  the  chorionic  epithelium — syncytium  as  well  aw  Langhaus's  layer^ — were 
fo'tal  in  origin,  Marchand  (1898)  proposed  the  term  choriO'epUheUoma^ 
which  has  since  heen  generally  accej)ted. 

Marchand's  conclusions  have  received  abundant  confiniiation  at  the 
hands  of  all  who  have  studied  the  subject,  with  the  exceptitm  of  Veit  and 
certain  English  authorities.  For  a  time  these  held  that  the  tumor  was 
simply  a  sarcoma  whose  cells  had  undergone  changes  in  appearance  under 
the  influence  of  pregnancy;  but  in  the  discussion  following  Teacher's 
admirable  paper  before  the  London  01)stetrical  Society  in  1903  this  view 
was  abandoned  and  Marchand 's  teachings  fully  accepted, 

Tlie  monographs  of  Siinger  and  Marchand  were  the  beginning  of  an 
40 
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extensive  literature  ujion  the  sulijeot,  wliich  has  rapidly  inrreased  in 
volume.  Thus,  Teacher  and  Briquel  in  11*03  were  ahle  to  collect  188  and 
254  cases  respectively,  and  Frank  in  VMHl  analyzed  2H  cases  which  had 
been  reported  in  America;  wliile  Hiscl  in  VM>7  snid  Veit  in  1908  carefully 
reviewed  the  entire  subject, 

Kisel,  working  in  Marchand^  lahoralnrv,  ((iniendt^  that  chorio-epitheli- 
orna  may  occur  in  a  typical  and  an  atypical  form.  In  the  former  the  tumor 
cellfi  present  an  appearance  idenltcal  with  that  obst^rved  in  the  chorionic 
epithelium  in  early  pregnancy,  while  in  the  latter  tlie  fa^tal  cells  merely 
infxltrate  the  uterine  wall,  without  necepsarily  giving  rise  to  a  true  tumor 
formation.  Both  varieties  are  equally  malignant  and  give  rise  to  ineta- 
Btases, 

In  other  instances,  the  primary  growth  may  originate  in  a  pregnant 
tube,  as  observed  by  Davidson  and  myself*  or  in  tlit*  ovary,  as  reported 
by  Iwase,  Fairhairn,  and  others.  In  the  latter  event,  it  is  not  known 
wht'iher  the  process  wat^  precedt-d  by  an  ovarian  pregnancy  or  not.  In 
still  other  cat^es,  as  reported  by  Scliiriorh  Hiibl,  Findley,  and  others,  there 
is  no  primary  growtli  in  the  uterus,  tubes,  or  ovaries,  but  the  patient  never- 
theless died  from  metastases  in  various  organs.  At  first  it  was  attempted 
to  explain  such  an  occurrence  by  assuming  Ihot  the  primary  growth  was 
limited  to  the  placenta,  particles  of  which  becaine  brnken  otf  and  were 
carried  into  the  circulation,  giving  rise  to  metastases  wherever  they  were 
arrested,  while  the  primary  tumor  itself  was  cast  off  with  the  afterbirth. 
Later,  however,  as  the  frequency  of  the  "deportation*^  of  chorionic  villi 
became  more  fully  recognized,  it  was  assumed  that  metastases  might  be 
formed  in  any  case  in  which  the  eliorionic  epithelium  possessed -malignant 
properties.  I'oten  and  Vassmer  have  reported  a  case  in  wdiich  vaginal 
metastases  ap| reared  while  an  hydatidiform  mole  was  still  in  the  uterus. 

Tlje  cliorio-eptthelioriia  rapidly  gives  rise  to  abundant  metastases,  par- 
ticularly in  the  lungs,  vagina,  and  brain.  They  develop  along  the  course 
of  venaus  channels,  which  is  explained  by  the  tendency  of  the  ftetal  eeto 
dermal  cells  to  emde,  and  eventually  invade,  the  bhiod-vessels  with  which 
they  come  in  contact.  In  the  5'^  cases  collected  hy  Dorland,  metastas^es 
were  observed  in  the  lungs  of  7H.:IS  fXT  cent.,  in  the  vagina  of  TA  per  cent 
and  in  the  kidney,  spleen,  and  ovary  of  13.5  per  cent.,  of  the  liver,  broai 
ligament,  and  pelvis  respcM:'tively  10.8  per  cent.,  and  in  the  brain  5-4  per 
cent.  The  vaginal  metastases  are  of  particular  significance,  and  occasion- 
ally are  the  only  manifestation  of  the  condition.  In  some  cases,  as  reported 
by  Ilormnnn  and  others,  their  excision  may  be  followed  by  complete  re- 
covery. 

Runge  in  1903  pointed  out  that  lutein  cystomata  were  sometimes  ob- 
served in  the  ovaries,  Fpon  analyzing  iV'l  cases  of  chorio-epithelioma  in 
which  the  condition  of  the  ovaries  was  descril>ed,  lie  found  sucli  formations 
in  24  instances;  but,  just  as  is  the  case  in  hydatidiform  mole,  neither  he 
nor  subsequent  investigators  have  been  able  to  adduce  a  satisfactory  ejc- 
planation  of  their  significance. 

In  19()2  Wtassow  and  Schlanpfcnhaiifer  made  a  contribution,  which  for 
a  time  threatened  to  overturn  our  ideas  concerning  the  significance  and 
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mode  of  origin  of  chorio-^pitheliomiita.  They  described  generalized  meta- 
etascg  following  certain  teratomata  of  tlie  testicle,  wliidi  were  made  up  of 
aynoytimn,  Lniigh^ms'^  eoILs,  and  even  uf  t^trueture^  reseudjling  chorionic 
villi.  Their  observations?  have  bei-n  abumlaiitly  continntd  by  Kisel,  Teaclier, 
Frank,  and  others;  wfiile  Pick  and  otiiers  have  reported  similar  condi- 
tions associated  with  ovarian  teratomata. 

In  nnch  cases,  Sehlangenhaiifer  assinned  that  portions  of  fcetal  mem- 
branes had  been  ieelnded  in  the  teratoma,  and  suddenly  began  to  prolifer- 
ate after  lying  dormant  for  years.  Ri&el  and  all  Bubseqiient  writers,  on 
the  other  band,  hold  that  such  an  assumption  is  not  neecssary,  and  consider 
that  snch  a  formation  may  tlevelop  from  undtlfejcntiated  fttital  ectoderm 
contained  in  the  tt^ratoma. 

Clinual  Hishnj. — Chorio-epithelioma  may  occur  at  any  age  during  the 
childbearing  period,  and  always  follows  a  pregnancy,  whether  the  latter 
temunates  in  full-term  hibor,  abortion,  or  hydatidiform  mole,  the  last 
asHociation  l»eirig  noted  in  nearly  50  piT  cent,  of  the  eases.  In  several  in- 
stances it  original  ted  from  a  tubal  or  ovarian  pregniiocy. 

Ordinarily  there  is  no  suspicion  of  the  existence  of  the  growth  during 
pregnancy,  or  ev^n  during  the  first  few  weeks  after  delivery.  In  a  small 
number  of  eases  haemorrhage  in  the  latter  part  of  the  puerperium  may  be 
the  first  indication  of  its  existence,  tboiigh  this  symptom  is  usually  lacking. 
Occasionally  a  much  longer  period  may  elapse,  and  Krosing  has  coUeeted 
IG  instances  in  which  a  period  of  latency,  varying  between  1  and  9  years, 
was  noted.  In  more  than  one  half  of  the  eases  the  first  indication  is  the 
appearance  of  vaginal  or  vulval  metastases.  These  are  usually  not  noted 
until  some  weeks  or  months  after  the  puerperium,  t)u:)Ugh  in  Poten  and 
Yassmer's  case  they  appeared  before  the  extrusion  of  tlie  mole,  and  m  my 
ease  one  wc^k  after  a  full-term  labor.  The  development  of  metastases  in 
the  lungs  is  usually  assoeiated  with  pulmonary  syiuptoms,  cough,  and 
bloody  expectoration.  Occasionally,  as  reported  by  Hbrmann  and  otliers, 
the  growth  may  perforate  the  uterine  wall  and  give  rise  to  fatal  intra- 
peritoneal hsemorrhage.  Tjnb*ss  removed  by  operative  procedures,  the 
tumor  rapidly  causes  death,  the  majority  of  patients  suceuudiing  within 
the  first  year.  Indeed,  it  may  be  snid  that,  tn  general,  this  is  the  most 
rapidly  fatal  malignant  growth  with  which  we  are  aec|uainted,  though 
occasionally  eases  are  cncountiTed  in  which  permanent  cure  follows  a  sim- 
ple curettage,  but  such  a  favorable  outcome  occurs  so  rarely  that  it  does 
not  justify  the  postponement  of  radical  operative  treatuumt. 

Diagnosis, — ^In  a  consiilerable  num!>erof  cases  the  diagnosis  is  not  made 
until  uterine  htemorrhage,  occurring  at  a  varying  period  after  the  puerpe- 
rium, necessitates  curettage,  when  the  microscopic  exanunation  of  the  scrap- 
ings reveals  eharacteristic  changes.  In  other  instances  the  occurrence  of 
vaginal  metastases  is  the  first  inrlication  of  the  existence  of  the  growth* 

The  possibility  of  its  development  should  always  be  borne  in  mind 
whenever  a  woman  has  expelled  a  hydatidiform  mole,  and  the  subsequent 
appearance  of  haemorrhage,  or  of  other  more  obscure  symptoms,  should  be 
an  imperative  indication  for  curettage  and  the  microscopic  examination  of 
the  scrapings. 
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Treatment, — If  currettage  reveals  the  existence  uf  eharactt-ristic  lesionB^ 
iniiundiate  hyi^tereeturny  is  itiiperative.  On  tlie  other  hand,  when  vaginal 
nietasta^ies  are  presunt,  tlie  indications  for  radit-al  operation  are  not  so 
clearly  marked,  as  we  know  that  in  some  sueli  eases  the  uteme  eontains  no 
growth,  and  that  the  excision  of  the  vaginal  tunmi-s  may  be  followed  by 
complete  recovery.  If,  howevtT,  the  uterus  is  also  involved,  hysterectomy 
as  well  ag  excision  of  the  metastases  is  indicated,  though  the  ehanees  for 
nltimate  recovery  are  very  slight. 

Diffuse  Myxoma  of  the  Chorion. —Breslaii  and  Eberth  have  called  at- 
tention to  a  rare  atTeetion  of  the  chorionic  mcndirane,  in  which  its  con- 
nective tissue  layer  undergoes  niyxonmtoiis  degeneration  and  becomes 
converted  into  a  jeliy-like  syh^tance  analogous  to  the  Wluirtonian  jelly 
of  the  cord.  This  layer  may  attain  a  lliickness  of  1  l<»  5  luiliimetcrs,  but 
does  not  appear  to  exert  any  special  influence  upon  pregnancy. 

Myxoma  Fibrosam  of  the  Chorion, -^Virchow  called  attention  to  the 
fact  that  a  greater  or  h'sser  number  of  the  chorionic  villi,  which  enter  into 
the  formation  of  the  placenta,  may  lose  their  original  structure  and  take 
part  in  the  fornuition  of  a  tumor  made  np  of  dense  conueetivt;  tissue  with 
larger  or  smaller  areas  of  ujyxomatous  tissue  scattered  througli  it.  As  the 
change  is  limited  to  the  placenta*  its  consideration  will  be  deferred  until 
the  tumors  of  that  structure  are  studied. 


DISEASES  OF  THE  AMNION 

Hydramnios,— By  liydramnios  is  nnderstood  tfje  presence  of  an  ex- 
cessive quantity  of  liquiir  amnii.  Exactly  when  the  proper  limit  is  passed 
cannot  be  stated  with  accuracy,  for  the  reason  that  the  authorities  do  not 
agree  as  to  the  amount  to  be  considered  uornuil,  Fehling  phieing  it  at  G80 
and  Gassnor  at  1,877  cubic  centimeters,  though,  generally  speaking,  a 
quantity  greater  than  2  liters  may  certainly  be  considered  excessive. 

Minor  degrees  of  hydramnios — 2  to  3  liters — are  common,  but  the  more 
marked  grades  are  not  frequent.  In  rare  casen  the  uterus  may  contain  an 
almost  incredible  amount  of  Hqnor  amnii,  Kiistner  having  observed  15 
liters,  and  Schneider  30  liters  at  the  fifth  and  sixth  months  of  pregnancy 
respectively.  In  most  cases  the  increase  in  the  amount  of  amniotic  fluid 
18  quite  gradual,  but  exceptionally  it  takes  place  very  suddenly,  so  that 
the  uterus  nmy  Iwcome  immensely  distended  within  a  few  days — acute 
hydra  mni  OS. 

The  fluid  in  hydramnios  is  usually  identical  in  appearance  and  composi- 
tion with  that  normally  present  in  the  amniotic  cavity,  although  Pro- 
ehownick  states  that  the  former  occasionally  contains  a  sliglitly  increased 
amount  of  urea. 

J*Uiolugy. — As  was  said  when  the  physiology  of  the  foetus  was  dealt 
with,  the  amniotic  fluid  is  normally  derived  from  the  fluids  of  the  mother, 
which  have  been  modified  by  the  secretory  action  of  the  amniotic  epithe- 
lium; while  the  ftetal  kidneys  take  no  part  in  its  production,  except  under 
abnormal  conditions.     This  being  the  case,  it  is  manifestly  impossible  ta 
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jive  an  exiilnnntioji  for  its  fxceg&ive  production  wliirli  will  be  universally 
Ipplirablo. 

Generally  speaking,  writers  upon  the  subject  state  that  tlie  exeess  nf 
amniotie  fluid  may  be  derived  from  several  R>iireC8 — from  the  fcetiis,  from 
the  mother,  from  both  fcEtus  and  mother,  and  in  rare  cases  from  the  am- 
nion itself. 

In  something  less  than  one  lialf  of  the  cases  carefid  examination  of 
the  fcetus  after  death  reveals  the  presenee  of  some  abnonnaiity  whieh  may 
or  may  not  bear  a  cangal  relation  to  the  disease.  Thus,  hydraninios  is 
sometimes,  thoti^^h  not  always,  noted  when  the  fa^us  presents  some  abnor- 
mality or  deformity,  particularly  hemicephalns  or  s«pina  bifida.  Under 
such  eireimi stances,  it  h  believed  that  the  Mq^rabundant  Ouid  is  the  res^ult 
of  an  excessive  urinary  secretion,  which  is  brought  about  by  the  stinmla- 
tion  of  cerebral  or  spinal  centers  which  have  been  deprived  of  their  usual 
coverings,  just  as  happens  in  the  pigure  experiments  of  the  physiologists. 
Hydraninios  is  also  found  associated  with  other  deforjnities,  such  as  hare- 
lip, the  various  varieties  of  clulKfoot,  ectopia  of  the  bladder,  ete»j  as  well 
as  certain  tumors  of  the  kidneys. 

More  frequently,  however,  the  abnormality  whieh  is  supposed  to  give 
rise  to  Imiramnios  is  to  be  found  in  lesions  wiiieh  cause  ol)striiction  to  the 
eircwlation  either  in  the  cord  or  within  ttie  foetus.  In  other  instances  the 
condition  is  attributed  to  renal  changes  or  to  abnormalities  in  the  cutaneous 
functions, 

Sallinger  has  shown  that  an  obstruction  to  the  cireuhition  in  the  umbil- 
ical vein  is  accompanied  fjy  an  exudation  of  fluid  from  the  external  sur- 
face of  the  umbilical  cord  and  from  ti\e  fo4al  surface  of  the  placenta.  This 
he  attributed  to  the  persistence  of  the  so-called  vasa  propria  of  Jungbluth, 
which,  springing  from  the  fcctal  end  of  the  cord,  lie  between  the  chorion 
and  amnion  and  usually  become  obliterated  in  the  second  half  of  preg- 
nancy. Analogous  observations  have  bt^n  made  by  Lcvison.  According 
to  Franqu/%  obliterative  changes  in  coats  of  the  arteries  of  the  chorionic 
villi  may  lead  to  siitiilar  results.  Leopold  and  Bar  have  shown  that  the 
ohstriution  may  be  due  to  stenosis  or  thrombosis  of  the  umbilical  vein, 
while  FehHng  has  attributed  it  to  torsion  of  the  cord. 

More  frequently  the  obstruction  lies  within  the  fa'tiis.  Thus  Opitz 
observed  cirrhotic  changes  in  the  liver  in  all  of  his  cases.  Others  have 
attributed  it  to  syphilitic  changes,  though  my  experience  leads  me  to  be- 
lieve that  lues  is  an  unimportant  factor,  as  hydramnios  does  not  appear  to 
occur  much  more  frecjuently  in  syphilitic  than  in  normal  children.  In 
a  considerable  proportion  of  cases  the  obstruction  to  circulation  is  due  to 
cardiac  abnormalities.  Thus,  Woerz  found  the  right  auricle  almost  entirely 
occluded  by  a  rluibdomyoma.  Bar  obeerved  tricuspid  insufficiency  and 
stenotic  changes  about  the  pulmonary  arteries;  Tjeltedeff,  aortic  stenosis, 
and  Nieberding.  a  narrowing  of  the  ductus  Botatli. 

Many  authorities  believe  that  hydraninios  is  due  to  an  excessive  urinary 
secretion  resulting  from  renal  or  cardiac  lesions.  As  has  already  been 
pointed  out.  thi.-;  mode  of  origin  cannot  be  accepted  for  all  cases.  Opitz 
thought  he  had  demonstrated  that  in  hydraninios  the  liquor  amnii  con- 
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tained  a  lyinphagogue  subfitaDce,  which  is  noniially  nlisent.  lie  consid- 
ered ttiat  its  pregenee  in  the  tissues  of  the  ftrtiis  resulted  in  the  extraction 
froin  the  intervillous  spaces  of  the  placenta  of  a  greater  ainount  of  fluid 
than  usual.  This  necessitated  increased  exertion  on  the  part  of  the  heart, 
which  eventnally  resulted  in  its  hypertrophy.  As  a  consequence  a  larger 
amoimt  of  fiuid  circulated  through  the  kidneys,  giving  rise  to  an  increafled 
urinary  secretion. 

It  is  generally  believed  that  the  a?tiological  importance  of  increased 
renal  activity  is  strikingly  illustrated  rn  hydramnius  occurring  in  single- 
ovum  twins.  Wilson  (1809)  analyzed  the  histories  of  51  easels  of  hydrani- 
nios  occurring  in  multiple  pregnancy — IfJ  twins  an*l  4  triplets.  Twenty- 
two  of  the  twins  were  uniovtder  in  origin,  anrl,  when  one  considers  that 
these  are  much  less  freifueutly  observed  than  rluuhle-ovum  twins,  it  fs 
apparent  that  something  connected  with  the  former  must  exert  an  appre- 
ciable intlucnce  in  the  excessive  production  of  amniotie  fluid.  In  such 
cases,  as  a  ride,  the  hydramnios  is  limited  to  n  sin^de  amnion,  while  the 
other  c^^ntains  a  normal  or  dinn'nished  amount  of  fluid.  At  autopsy  the 
heart  and  kidneys  of  the  feet  us  suffering  from  hydra  mnios  are  found  to  be 
both  relatively  and  actually  larger  than  those  of  the  normal  twin.  Wilson 
attributed  this  difTcrcnce  h»  the  presence  in  the  single  placenta  of  an  area 
of  circulation  common  to  lioth  twins,  and  believed  that  one.  for  some  reason, 
received  a  larger  amount  of  blood  than  the  other,  this  excess  giving  rise 
to  cardiac  hypertrophy  which  still  further  accentuated  the  condition,  and 
in  turn  was  folb>wed  by  renal  hypertrophy  with  increased  secret i(ui.  He 
consitltTcd  that  the  primary  cause  for  tfic  difference  in  Ibe  amtiunt  of  fluid 
received  by  tlie  two  twins  was  to  be  found  in  abnormalities  of  the  umbilical 
cord,  by  which  the  flmv  of  hltx^d  to  one  child  was  rendered  more  diHicuIt, 
a&  in  the  cases  which  he  analyzed  the  affected  twin  always  presented  some 
abnornKility  of  that  strueture^ — velamcntous  insertion,  excessive  length,  or 
mark  ed  n  a  r  row  i  n  g. 

The  mode  of  production  of  hydramnios  in  such  cases  has  been  consld^ 
crcd  in  detail  by  Sehatz,  Werth,  Strassnmnn,  and  Kiistncr.  The  last-* 
named  authority  believes  that  the  cardiac  hypertrophy  comes  about  in  the 
manner  already  mentioned,  and  leads  to  a  still  further  increase  in  the 
amount  of  circulating  fluid.  Eventually  the  heart  becomes  unequal  to  its 
task  and  insulhciency  results,  which  is  follow^ed  by  signs  of  obstruction, 
particularly  in  the  Ifver,  thereby  completing  a  vicious  circle.  Schcib,  on 
the  other  hand»  considers  that  tlie  fluid  is  a  transudate  through  the  um- 
bilical vein,  whieb  is  brought  about  by  tlie  congestion  consetjuent  upon 
failure  of  eonipensatifm. 

Some  authors  consider  that  tlie  skin  plays  a  not  unimportant  part  in 
the  excessive  formation  of  lirpmr  amnii.  Budin  in  one  case  was  inclined 
to  attribute  it  to  a  large  na'vus,  tbrougli  winch  he  believed  excessive  exuthi- 
tion  occurred.  Furthermore.  Wilson  and  others  consider  that  excessive 
nitancous  activity  is  ofttimes  associated  with  cardiac  hypertrophy. 

In  a  small  nundier  of  eases  innommatory  conditions  of  the  amnion  it- 
self are  believed  to  play  a  part  in  the  production  of  the  condition,  leading 
to  increased  ixud.ifiou  through  that  membrane. 
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Occasiooally  diseases  of  the  mot  her  which  are  attended  by  circulatory 
^distyrbaoces,  particularly  cardiac  and  renal  atfections,  or  visceral  syphilis, 
I  lead  to  oedema  of  the  placenta,  with  increased  transudation  into  the  am- 
niotic cavity.     The  demonstration  by  WolfT  that  nephrectomy  in  pregnant 
]  rabbits  was  followed  by  increased  renal  activity  on  the  part  of  the  fajtue, 
|Hrith  consequent  hydramnios,  also  indicates  the  possibility  of  a  similar 
currence  in  pregnant  women  suffering  from  serious  renal  di.^ease.     One 
lor  other  of  tfie  conditions  just  mentioned  may  account  for  the  excessive 
[production  of  amniotic  fluid  in  a  considerable   proportion  of  the  cases; 
but  at  the  same  time  they  do  not  always  afford  a  satisfactory  explanation, 
inasrauch  as  in  many  instances  careful  search  fails  to  reveal  the  jiresence 
rpf  any  lesion  which  can  he  supposed  to  play  a  part  in  the  production  of 
the  anomaly. 

Symptoms. — The  symptoms  accompanying  liydranmios  arise  from 
purely  mechanical  causes,  and  are  due  to  the  pressure  exerted  by  the  oter- 
distended  uterus  upon  adjacent  organs.  The  effects  are  partieohirly 
{marked  in  the  respiratory  functions,  and,  when  the  distention  is  excessive, 
the  patient  may  suffer  from  severe  dyspnoea  and  cyanosis,  and  in  extreme 
cases  be  able  to  breathe  only  in  an  upright  position.  (Edema  often  occurs, 
especially  in  the  lower  extremities  and  about  tiie  vulva. 

It  is  surprising  wfiat  great  degrees  of  ahdnininal  distention  can  some- 
times be  borne  by  the  patient  with  comparatively  little  discomfort,  although 
this  is  the  case  only  when  the  accumulation  of  fluid  has  taken  place  gradu- 
ally.    On  the  other  hand,  in  acute  hydramnios,  a  much  slighter  degree  of 
I  distention  may  lead  to  disturbances  sufllciently  serious  to  threaten  the  life 
•"of  the  patient. 

Diagnosis, — In  moderate  degrees  of  hydramnios  palpation  and  pereuB- 
Bion  enable  one  to  feel  confident  that  the  fluctuant  tumor  is  the  distended 
uterus,  in  which  a  readily  hutlottalile  foetus  can  be  felt,  although  its  heart 
sounds  are  heard  with  dithculty. 

The  excessive  enlargement  of  the  abdomen  due  to  multiple  pregnancy 
occasionally  renders  the  differentiation  from  hydramnios  almost  impossi- 
bk^;  particularly,  as  the  latter  is  a  frequent  complication  of  the  former 
condition.  In  snch  cases  the  hydramnios  is  usually  detected^  whereas  the 
multiple  pregnancy  ass  wi  a  ted  with  it  often  pusses  unnoticed.  On  the  other 
hand,  in  a  multiple  pregnancy  not  com|ilicated  by  hydramnios,  the  diag- 
ttOfiis  is  comparatively  easy,  inasmuch  as  the  uterus  offers  a  firm  consist- 
ence to  the  touch,  and  careful  palpation  will  reveal  t!io  presence  of  several 
fcetal  poles  and  an  unusual  nuud>er  of  small  parts,  as  contrasted  w^ilh  the 
marked  fluctuation  and  the  difficulty  of  mapping  out  the  fcetus  in  hydram- 
nios. 

When  the  uterine  distention  is  rxcessive  the  diagnosis  of  hydramnios 
becomes  even  more  ditlicult,  and  niany  cases  are  recorded  in  whicli  the  con- 
dition was  mistaken  for  a  large  ovarian  cystoma,  with  the  result  that  the 
contents  of  the  amniotic  cavity  were  evacuated  by  means  of  a  trocar*  or 
laimrntomy  was  performed.  Im|ufry  as  to  the  possibility  of  pregnancy 
and  careful  examination  will  generally  serve  to  prevent  such  an  error. 
Excessive  abdominal  enlargement  due  to  ascites  can  usually  be  differ- 
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entiated   1>y   the  cliaracteristic   changes  in   pcTcussioo,     In   rare   insta nr>*s" 
pregnancy,  complieated  by  a  Jarge  ovarian  cystoma,  may  be  mistaken   for 
hydramnios.     In  some  cases  the  detection  of  two  tumors — one  correspond- 
ing to  the  uteras  and  the  other  to  the  cyst — will  permit  a  correct  diagnosis, 
but  in  others  the  condition  may  escape  detection  until  after  childbirth. 

Treaimeni. — Minor  grades  of  hydramnios  rarely  rci|uire  active  treat- 
ment. On  the  other  hand,  wlicn  the  abdomen  is  immensely  distended  and 
respiration  is  seriously  hampered,  the  termination  of  pregnancy  is  urgently 
indicated  no  matter  to  wliat  period  it  may  have  advanced.  In  such  cases 
interference  is  the  more  justifiable,  since  experience  teaches  that  premature 
labor  frequently  occurs  siiontaneousiy  if  the  patient  is  left  alone,  and  that 
the  cliildrcn  are  often  so  poorly  developed  or  so  deformed  that  their  chances 
of  living  are  minimal. 

In  such  cases  the  symptoms  can  be  promptly  relieved  by  perforatinj 
the  membranes  through  the  cervix,  after  whicli  the  amniotic  fluid  draii 
off  and  lalior  pains  set  in.  When  the  abdomen  has  been  enormously  dis- 
tended, and  the  course  of  labor  is  particularly  rapid,  there  is  an  increased 
risk  of  atonic  hjemorrhage  during  and  just  after  the  completion  of  the 
third  stage.  For  this  reason  the  uterus  should  be  carefully  watched,  and 
appropriate  treatment  instituted  at  the  slightest  sign  of  danger. 

Oligo-liydramnios, — In  rare  instances  the  amount  of  amniotic  fltiid  may 
fall  far  below  the  normal  limits*  and  occasionally  he  represented  by  only  a 

few    cubic    centimeters    of    clear, 
viscid  fluid. 

The  aiiology  is  even  lees  well 
understood  than  that  of  hydram- 
nios. Jaggard.  in  1894,  reported 
a  case  in  wdiich  the  foetus  pre- 
sented an  imperforate  urethra 
with  absence  of  one  and  cystic  de- 
generation of  the  otiier  kidney, 
and  he  therefore  concluded  that 
the  lack  of  amniotic  fluid  was  the 
result  of  non-secretion  of  urine. 
He  likewise  collected  several  in- 
stances from  the  literature,  in 
which  the  anomaly  was  associated 
with  complete  ahsenee  of  both 
kidneys. 

When  oligo-hydramnios  occurs  J 
early  in  pregnancy  it  is  attended  i 
by  serious  consequences  to  the  fwtus,  as  adhesions  may  be  formed  between 
its  external  surface  and  the  amnion  and  give  rise  to  serious  deformities. 
When  occurring  later,  its  effect  upon  the  foetus,  though  less  marked,  is 
quite  characteristic.  Under  sucli  circumstances  the  latter  is  subjected  to 
pressure  from  all  sides  and  takes  on  a  peculiar  appearance,  and  many  minor 
deformities,  such  as  cJuh-foot,  are  frequently  observed  (Fig.  478). 

In  some  cases  of  oligo-hydramnios  the  skin  of  the  foetus  is  markedljrj 


Flo,  478. — CoupRCMioN  OF  FcETtrs  in  Olioo- 
BTDAAMNiobi  (Ablfeld) 
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tliiekenod,  and  presents  a  dry,  leatJuTV  appwiranc^p,     Mngf  mithnritips  at- 

Irifnite  lliis  to  thv  lack  fit  tiniTiiotic  thuil,  Imt  AlilfoUl  is  JiKlinocj  to  believe 

that  it  18  the  cause  and  not  t1ie  result  of  the  ^ 

condition,  since  the  skin  lesion  may  be  so 

riiarked  as  to    interfere   with   the    normal 

cutaneous  In  net  ions  and  thot^  do  away  with 

one  of  the  sources  of  the  liquor  aninii. 

Amniotic  Adkesions, — ^In  oligo-hydram- 
nios,  and  oecasionnlly  even  when  the  liquor 
aninii  ie  present  in  norma!  amounts,  ad- 
hesions may  form  between  the  amnion  aud 
tlie  surface  of  the  foetus.  According  to 
Siinonart,  Chausgier  in  1812  was  the  first 
to  direct  attention  to  this  condition,  and  its 
consequences  were  further  studied  by  Mout- 
goraery,  G.  Braun.  KUetncn  Ahlfeld,  Chi- 
arj,  and  others. 

The  effects  of  amniotic  adhesions  are 
variable  and  depend  in  great  measure  upon 
their  location.  As  a  rule,  when  they  de- 
velop early  in  pregnancy  they  give  rise  to 
serious  deformities  of  the  foetus.  The  fol- 
lowing abnormalities  have  been  directly 
traced  to  the  condition :  Encephalocele  or 
hemicephalus ;  fissure  of  the  fare,  jaw,  or 
lips;  fissure  of  the  thorax  with  ectopia  cordis,  and  eventration  with  hernia 
of  the  umbilical  cord. 

Jn  other  instances,  amniotic  band)^ 
fcetus  and  so  compress  it  as  to  lead  to 
strangulation  and  subsequent  sponta- 
neous amputation.    Fig.  480  represents 


Pio.  479. — ^EKcePKALOCELE  Result- 
iNu  FHoH  Amniotic  AoHii^iiioNa 
fAhUdd). 


may  encircle  an  extremity  of  the 


Flo,  480. — Amputation  of  Finoera  bt  Am- 
NlOTi*:  ApHErtioNH   (KUfltuer), 


Fio. 


481. — Amputation   of  Arm  bt  Amni- 
otic Adhe»ion». 


intra-uterine  amputation  of  the  fingers,  and  Fig.  481  amputation  of  the 
arms,  produced  in  this  way.  Braun  has  reported  two  eases  in  which  the 
death  of  the  fo?tu9  was  attributable  to  stranirulation  of  the  umbilical  cord 


602 


DISEASES  AND  ABNORMALITIES  OF  THE  OVUM 


by  guch  bands.  Exceptionally  amniotic  adhesions  may  give  rise  to  dystocia. 
and  Banleleben  and  myself  have  peen  ini^tances  in  whieh  firm  adhegion> 
extendi  in*:  from  the  [ilaeciila  to  tlie  rhild  !>rnously  interfered  with  its  birth. 
InflammatioE  of  the  Amnion. — <)ecui?ioiially  intlemmatory  processes 
implicate  the  amniuji.     These  me  usually  assoeiahnl  with  similar  changes 

in  the  ehoi  bn  and  decidua,  and  re- 
sult from  attempts  at  criminal 
abortion  or  from  the  extension  of 
an  in  feet  ion  tliat  hat?  originated  in 
the  dee  id  u  a. 

Cysts  of  the  Ammon. — -Now 
nm]  agsiin  t^mall  cystic  structures, 
liiu'd  tiv  typieal  epithehum,  may  be 
foruiefl  in  the  amnion.  They  gen- 
erally result  from  the  fusion  of 
aunilotie  foldn  with  subsequent  re- 
tintion  of  fluid.  Special  attention 
lius^  [}een  devoted  to  thii*  subject  by 
AlilfehL  The  game  ol>server  has 
also  described  a  dermoid  cyst  of  the  amnion,  whieh  does  not,  however,  bear 
critical  examination,  inasmyeh  as  the  small  particles  found  in  it  were 
probably  mere  concretions. 

Amniotic  Caruncles.- — Tnder  tin's  name  have  been  described  certain 
nodules  which  occur  upon  the  ftrtal  surface  of  the  placenta,  as  well  as 
upon  the  free  amnion,  Fsually  they  appear  in  the  neighborhood  of  the 
insertion  of  the  eord  as  nitiltii>k%  rounded  or  oval,  opaque  elevations,  which 
vary  from  less  than  1  to  ii  or  6  millinieter?i  in  diameter,  ; 

Under  the  microscope  they  are  seen  to  be  made  up  of  typical  stratified 
epithelium.  The  lowest  layer  is  euboidal  in  shape  and  is  continuous  with 
the  amniotic  epithelium,  while  the  upper  layers  become  more  and  more 
flattened,  and  stain  less  and  less  well  as  tire  surface  is  opproaehed.  Such 
structures  were  fouud  by  my  assistant,  Solon  B.  Dodds,  in  GO  per  cent,  of 
a  large  series  of  placentxe.     As  yet  we  are  ignorant  of  their  aignificance. 


Fifi,   482, — Placenta   pENEflTRATA   (Hyrtl), 


ABNORMALITIES     OF  THE   PLACENTA 

AbnonnaliticB  in  Size,  Shape^  and  Weight. — The  normal  placenta  is 
a  flattened,  roundish,  or  discoid  organ,  which  averages  from  15  to  20  centi- 
meters in  diameter,  and  from  t,r>  to  3  centimeters  in  thickness.  It  is  rela- 
tively larger  in  the  earlier  than  in  the  later  months  of  pregnancy,  and 
varies  eonsiderably  in  size  at  term,  though,  generally  speaking,  the  thickness 
is  in  inverse*  pro^mrtion  to  its  area.  Now  and  again,  when  inserted  in  the 
neighborhood  of  the  internal  os,  the  placenta  may  take  on  a  horseshoe-like 
appearance,  its  two  branches  running  partially  around  the  oriik*e.  In  very 
rare  instances,  as  in  one  reported  by  Taurin.  it  may  be  a  broad  annular 
organ  which  encircles  the  uterine  cavity  just  as  in  carnivorous  animals. 

The  normal  full-term  placenta  on  an  average  weighs  about  one  sixth  as 
much  as  the  child — *.  e.,  somewhere  in  the  neighborhood  of  500  grama. 


ABNORMALITIES   OF  THE   PLACEKTA 


M8 


FlO.   483. — PULOENTA   BrPARTTTA. 


Exceptionally  it  may  be  considembly  lieavier,  Levy  having  reported  a  num- 
ber of  eai?cs  in  which  it  exe<H'defI  1,000  gninis  in  woiglit.  In  diseased 
C'onditionis,  on  the  other  hand,  this  jiro|iortion  no  longer  hold^  g<><td,  and  in 
syphiliii  tin-  [ilaeeida  may  weigli  one  fotirlii,  one  third,  or  even  one  half  as 
much  as  the  fret  us.  In  al- 
buminuria similar  ratios 
obtain,  which  are  due  al 
most  entirely  to  the  imper- 
fect developiuent  of  the  fte- 
tus  which  eharaeterizes  such 
conditions.  The  largest  pk- 
eentie  with  which  we  are  fa- 
miliar are  observed  in  eases 
of  general  dropsy  of  the  fcB- 
tu8  and  placenta »  In  one 
of  my  cases  of  this  character 
the  foetus  and  placenta 
weighed  1,140  and  1,200 
grams,  respectively,  and  Co- 
hen has  reported  a  ease  in 
which  the  latter  weighed  5,000  ^ams. 

Hultiple  Placenta  in  Single  Pregnanciea.— Occasionally  in  an  ordi- 
nary single  pregnancy  the  placenta  is  divided  into  several  [larts,  which  may 
be  absolutely  distinct,  or  more  or  le&s  closely  united.  Such  abnormalities 
have  been  stmlied  more  particularly  hy  Hyrtl  and  Ililiemont-Dessaignes,  the 
latter  stating  that  they  occur  about  once  in  35'^  cases. 

In  rare  instances  the  placenta  may  be  oblong  in  shape,  with  an  aper- 
ture of  varying  size  somewhere  in  the  neighborhood  of  its  center.  To  this 
abnormality  Hyrtl  applied  the  term  placenta  fenestrala.     More  frequently, 

the  organ  is  more  or 
less  completely  di- 
vided into  two  lobee. 
IrYlien  the  division  is 
incompkic%  and  the 
vessels  extend  from 
one  lohe  to  the  other 
before  uniting  to 
form  the  umbilical 
cord,  we  speak  of  a 
J  da  ren  fa  dim  id  ia  t  a 
or  hi  parti  fa.  Accord- 
ing to  Ahlfeld,  this 
anomaly  is  noted 
about  once  in  t)00 
cases.  Again,  the  two  lobes  may  be  quite  separate,  the  vessels  being 
perfectly  distinct  and  not  uniting  until  just  before  entering  the  cord — 
piacenta  duplex  (see  Fig.  487).  Occasionally  the  organ  may  be  made  up 
of  three  distinct  lobes — plwcenta  triplex;  while  in  very  rare  instances  it  may 
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Fto,    48-*.— Placenta    Tripartita    (HyrU), 
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Fia.   486. — OoRROBtoK   Pbkparatioic   or   Placenta 
SiPTUPLEx  (Hynl). 


coDsist  of  a  iiunil>er  of  ^mall  lobes,  Hyrll   having  described  as  many  as 
seven — fflarenla  i^eptufflex. 

All  of  these  eooditioos  result  from  nbnoriualities  iu  I  lie  blootl  supply 
of  tlie  fleciflua.    Generally  speakiug,  the  portion  of  the  ovum  which  is  to 

bef^ome  ronvertrd  into  the 
cborion  froodoHum,  and 
later  into  t1ie  fo.^tal  portion 
of  the  placenta,  is  that 
wbich  is  in  contact  with  the 
most  highly  vascularized 
portion  of  the  deeidua.  If 
the  vnscnlariKation,  intifeacl 
of  l>eing  iiraetically  limited 
to  a  single  area,  develops  in 
several  separate  portions  of 
the  detndua,  soine  euch 
anomaly  is  bound  to  occur. 
Kiistner  believes  that  cer- 
tain cases  of  placenta  bipar- 
iita  or  dnplex  owe  their 
origin  to  extensive  infarct  formation  by  which  the  intervening  tissue  is  de- 
stroyed;  but  such  an  explanation  cannot  be  accepted  when  the  several 
lobules  are  separated  from  one 
another  by  apparently  normal 
membranes. 

Placenta  Hembranacea. — In 
rare  instanccB  the  decidna  re- 
flexa  is  so  abundantly  supplied 
with  blood  that  the  chorion 
teve  in  contact  with  it  fails  to 
"undergo  atrophy.  In  such  cir- 
cumstances, the  entire  periphery 
of  the  ovum  is  covered  by  func- 
tioning villi,  so  tiiat  tlie  pla- 
centa, instead  of  being  a  dis- 
coid organ  limited  to  the  de- 
cidna serotina,  corresponds  to 
the  entire  chorion — plarenia 
meffAranacea,  This  abnormal- 
ity does  not  interfere  with  the 
nutrition  of  the  ovum,  but  oc- 
casionally gives  rise  to  serious 
complications  during  the  third 
atage  of  labor,  since  the  thinned- 
out  placenta  is  not  readily  separated  from  its  area  of  attachment,  and 
usually  necessitates  manual  removal. 

Placenta  Succcnturiata.— An  important,  and  not  infrequent,  anomaly 
is  the  so-called  placenta  snccenturiuta,  in  which  one  or  more  small  accessory 


Fio,  480.— Placenta  Membranacea  (von  Wetv). 
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Fio.  487. — PuiCEi^A  Duplex,  with  Twn  Suocenturiate 


lobules  are  develojietl  in  the  membranes  at  some  di^tanee  from  the  peripli- 
ery  of  the  main  placenta,  Ordinarilj  they  are  united  to  the  latter  by 
vascular  connec- 
tions. Occasionally, 
however,  these  are 
lacking,  and  m  a 
regult  we  have  what 
are  known  as  pla- 
ce n((e  spimw* 

The  placenta 
Buccenturiata  is  of 
considerable  clinl- 
fis&l  importance,  be- 
cause the  accessory 
lobules  arc  some- 
times retained  in 
the  uterus  after  the 
expulsion  of  the 
main  placenta,  and 
may  give  rise  to  se- 
rious haMuorrhage. 
For  th!8  reason,  one 
should  always  hear 
in  mind  the  possi- 
bility nf  tbeir  existence,  and,  in  exauiining  the  after-birth,  the  membranes 
should  be  insiKJcted,  as  well  m  the  placenta.    Should  small,  roundish  defects 

be  firesent  a  short  dis- 
tance from  the  [>lacen- 
tal  margin,  the  reten- 
tion of  a  suecenturiate 
lobe  should  be  suspect- 
ed, and  becomes  a  cer- 
tainty if  vessels  extend 
from  the  placenta  to 
the  margins  of  the  tear. 
If,  in  such  cases,  even 
slight  hiemorrhflicre  oc- 
curs, the  hand  should 
be  introduced  into  the 
uterus  for  the  purpose 
of  locating  and  remov- 
ing the  offending  struc- 
ture. 

Placenta  Ifarginata, 
—  Fla  cen  (a     m  a  rg  ina  ta 
will  be  considered  later 
in  the  cliaptei   wlu^n  we  come  to  speak  of  infarcts  of  the  placenta. 

Placenta  Circumvallata*^ — In  exceptional  instances,  the  fcetal  surface  of  j 


Pio.  488.— Placbnta  Marqinata.     X   |. 
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ihii  plaeonta  may  present  a  eentral  depression  gurrmnitled  by  an  elevated 
portion,  the  amnion  extending  from  the  edges  of  tlie  former.  This  condi- 
tion is  designated  at*  placcjita  firrttiNvaUata,  and  is  due  to  a  proliftTation 
of  the  villi  at  the  margin  of  the  placenta  after  the  definite  attachment  of 
the  amnion  has  occurred. 

Placenta  Fraevia. — Once  in  several  hundred  canes  the  placenta*  iiiFtead 
of  being  inserted  tij)on  the  lateral  wall  or  the  fundus  of  the  uterus,  is  im- 
planted upon  t!ie  lower  uterine  eegiucnt  in  such  a  manner  as  more  or  lees 
coinidetely  to  overlap  the  internal  os — placenta  pra'via.  As  this  condition 
18  unavoidably  associated  with  hapmorrhage  during  the  first  stage  of  labor, 
and  is  a  most  serious  complication,  it  will  he  dealt  with  in  a  separate 
chapter. 

DISEASES  OF  THE  PLACENTA 

Infarct  Formation, — The  most  frequent  abnormality  of  the  placenta 
coni^ists  in  the  development  of  certain  degenerative  clui nges,  which  have 
licen  variously  designated  as  jrlaecntitis,  ticliirrus,  atrophy,  hepatization, 
a[>oplcxy,  phthisisj  fatty  and  fibro-fatty  degeneration  of  the  placenta,  etc., 
hnt  which  are  most  apnropi lately  described  as  phicental  infarcts. 

I'hese  structures  vary  materially  in  eize,  shajx*,  and  appearance,  andf 
are  be.*!t  described  nnder  the  fohowlng  headings: 

1*  Small,  whitish,  or  yellowiiiih  iibrous  formations  occurring  upon  either 
the  fa*tal  or  maternal  surface  of  the  placenta,  and  varying  in  size  from 
areas  hardly  visible  to  the  naked  eya  to  those  having  a  diameter  of  several 
centimeters.  These  rarely  atl^'iin  a  thickness  of  more  than  a  few  millime- 
ters, and  are  sharply  difTerentiated  from  tlie  surrounding  placental  tissue. 

2.  Wedge-shaped  or  irregidarly  rf»und  areas,  in  the  interior  of  the  pla- 
centa. These  are  usnally  didl  w-hite  in  color,  exhibit  a  striated,  fibrous 
ajjpearance,  and  present  a  striking  contrast  to  the  surrounding  tissue, 
which  appears  to  he  perfectly  normaL 

3.  hem  commonly,  considerable  portions  of  the  placenta  are  implicated 
in  the  process,  and  occasionally  one  or  more  cotyledons  are  converted  into 
a  pale  white,  dense,  more  or  less  fibrous  tissue.  In  other  instances  a  large 
portion  of  the  organ  may  he  involved  in  the  change,  one  half  and  eome* 
times  nearly  its  entire  substance  being  implicated. 

4.  A  liroad  rim  of  opaqne,  whitish,  or  yellowish-wiiite  material  may 
extend  for  a  varying  distance  around  the  niargin  of  the  fecial  surface  of  the 
placenta,  and  occasionally  forms  a  conipU'te  ring  around  it — placenta  mar^ 
ginaia.  These  baotls  vary  from  a  fe\v  millimeters  to  several  centimeters 
in  breadth.  They  lie  licncath  the  amnion  and  rarely  attain  a  thickness  of 
more  than  a  few  millimeters,  except  at  the  extreme  margin  of  the  placenta, 
where  it  merges  into  the  membranes.  In  a  certain  number  of  ca.ses  the  band, 
instead  of  }M.^ing  sitiuitcd  at  the  margin  of  the  placenta,  lies  somewhere 
between  it  and  the  center  of  the  organ,  tlius  forming  a  broad  zone  more 
or  less  parallel  to  the  periphery,  but  separated  from  it  by  apparently 
normal  placental  tissue.  To  this  condition  the  term  margo  pheenicr  is 
sometimes  applied. 

5»  Pinkish  or  brickduBt-colorcd,  irregularly  shaped,  more  or  lesB  solid 
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masses,  gharply  Tnarkedoif  from  the  surroiindiDg  tissue,  may  cxrcupy  a 
larger  or  Bnialler  jiortion  of  the  placenta.  They  are  usually  most  promi- 
nent on  the  maternal  jiurface,  and  frequently  extend  through  its  entire 
thicknt'tJs;  they  are  sometimes  termed  red  uifarcts. 

Still  more  rarely,  roundi&h  areas  varying  from  bright  red  to  almost 
black  in  color,  and  measuring  from  one  to  three  centimeterB  in  diameter, 
are  scattered  through  the  substance  of  the  placenta.  They  are  composed 
almost  entirely  of  blood,  and  are  sharply  di  tie  rent  iated  from  the  surround- 
ing tissue  by  a  capsule  which  presents  a  more  or  less  fibrous  appearance. 
They  may  occur  in  eonsiderable  numbers,  so  that  the  entire  placenta  is 
studded  with  them  and  presents  a  nodular  surface,  and  on  section  an 
appearance  which  Pinard  has  apfly  described  as  piaamta  truffL 

These  structures  are  also  designated  as  red  infarcts,  though  many 
authors  preft  r  t^  speak  of  apoplexy  or  hfematoma  of  the  placenta*  They 
differ  markedly  in  structure  and  appearance  from  the  other  form  of  so- 
called  red  infarcts,  and  probably  have  nothing  in  common  with  them. 

Freijucncy. — ^finute  white  infarcts  are  to  be  found  in  every  placenta, 
while  similar  areas,  measuring  1  centimeter  or  more  in  diameter,  were 
observed  in  63  per  cent,  of  500  consecutive  placentae  which  I  examined.  If 
not  present  in  excessive  numbers,  they  possess  no  clinical  significance,  and 
according  to  the  researches  of  Eden  and  luyself  are  to  be  regarded  as  signs 
of  senility  of  the  organ.  On  the  otlier  hand,  when  they  are  of  large  size 
and  abundant,  they  may  mechanically  throw  out  of  function  so  great  a 
portion  of  the  placenta  as  seriously  to  interfere  with  the  nutrition  of  the 
foetus,  and  gonietinies  cause  its  death. 

Mode  of  Fonnation. — According  to  the  researches  of  Ackermann,  Orth, 
Eden,  Kermauner,  and  myself,  infarct  formation  is  the  ultimate  result  of 
obliterating  endarteritis  in  the  vessels  of  the  chorionic  villi,  and  is  brought 
about  in  the  following  manner:  As  soon  as  the  circulation  through  the 
arteries  of  the  chorionic  villi  is  iutcrfered  with  by  the  endarteritic  process, 
necrotic  changes  Ijcgin  to  appear  ut  their  periphery  ( riate  XI  Vj  Fig,  2). 
Owing  to  the  fact  that  the  syncytium  is  nourislied  in  part  by  the  matcrnai 
blood,  the  changes  occur  first  in  the  layer  of  tissue  just  beneath  it,  and 
manifest  themselves  as  coagulation  necrosis  of  Lnnghans's  layer  of  cells  or 
the  tissue  which  has  replaced  it.  As  the  process  becomes  more  marked,  tfjis 
is  gradually  converted  into  the  so-called  canalized  fibrin.  A  little  later  the 
syncytium  tecomes  implicated  and  undergoes  a  similar  change,  the  fibrin 
then  coming  in  direct  contact  with  the  matt^rnal  bknid  in  the  intervillous 
spaces.  As  a  consei]uenee,  the  blood  immediately  adjoining  the  necrotic 
tissue  coagulati^  with  eventual  fibrin  format  ion, 

VVfien  necrotic  chonges  occur  simultaneously  in  several  adjacent  villi, 
the  maternal  blood  lying  iK'twecn  them  undergoes  coagulation,  so  that  even- 
tually a  numlicr  of  villi  become  fused  togetlur  by  fibrin.  Still  further 
changes  then  occur  in  the  stroma  of  the  inearci-rnteil  villi,  the  cells  undergo 
coagulation  necrosis,  and  finally  the  conversion  into  fibrin  becomes  so  ex- 
tensive that  large  areas  are  produced  in  which  only  the  shadows  of  degen- 
erated villi  can  be  distinguished  (Plate  XIV,  Fig.  1),  ritimately  the 
outlines  of  the  villi  disappear,  and  the  entire  mass  takes  on  a  homoge- 
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ible  to  (listi 


^h    thci 


neoos  liijrinoiig  appearwDce,  in  whitli    it  is  im 

component  partt?.     For  full  imrticulars  concerning  the  process,  the  reader 

is  referred  to  my  monograph  npon  the  subject. 

StefFcck  and  many  recent  writers  are  inelinid  to  attribute  the  starting- 
point  of  the  process  to  inflanimalorv  and  degenerative  changes  in  the  de- 
cidua.  It  would  seem,  liowever,  that  there  are  no  ^rrounds  for  such  a  belief^ 
and  that  their  eoncUisions  were  ba^^ed  npon  faulty  premises,  in  that  these 
authors  considered  that  the  cells  making  up  the  so-called  decidual  septa 
were  of  maternal  instead  «jf  fo'tal  origin,  as  has  been  rendered  probable  by 
recen  t  i  n  v  e  ^^  t  i  ga  t  i  o  n  s . 

Sfamcni  fUiivs  that  placenta  marginata  is  noted  in  15  or  20  per  cent. 
of  all  aftcr-births»  and  is  inclined  to  attribute  its  origin  to  mechanical 
factors. 

Red  infarcts  of  tlio  placenta  are  less  frequently  observed.  They  are 
sometimes  ass(»ciated  willi  albuminuria  on  the  part  of  the  mother,  wliich 
was  present  in  38,  GO,  and  t>7  per  cent,  of  the  cases  collected  by  Cagny, 
Rossier,  and  Martin  respectively.  T'nlike  white  infarcts,  they  possess  a 
considerable  clinical  significance  and,  whenever  well  marked,  are  associated 
with  imperfect  development  td  tlir  foetus,  and  Bometimes  cause  its  death. 
Unfortunatelv.  we  are  not  in  a  position  to  explain  satisfactorily  their  mode 

of     formation,     and 


must  be  content  with 

pointing  out  the  re- 
la  I  ion  which  they 
bear  to  albuminuria 
cm  the  one  hand,  and 
to  ]m}>erfect  devel- 
opment of  the  child 
on  t!ie  otlier. 

Ked  infarcts  are 
Dot,  as  a  rule,  ol>- 
serveil  in  the  pla- 
centa^ of  eclamptic 
women,  being  noted 
only  in  those  cases 
in  which  the  onset 
of  the  disease  has 
been  preceded  by  dis- 
tinct nephritic  toxae- 
mia. 

'TJysts  of  the  Pla- 
centa.— Cystic  striic- 


FiQ.  489. — Cyst  or  Pi^xcesta  (Ehrcndorfer) .     X  |- 


tures  are  frequently  observed  upon  the  ftelal  surface  and  occasionally  in  the 
depths  of  the  placenta.  Small  cysts  a  few  millimeters  in  diameter  were 
noted  in  5fi  ]>er  cent,  of  the  placenta*  studied  i>y  Kermauner.  Larger  ones, 
occasionally  attaining  the  size  of  a  lemon,  are  observid  but  rarely. 

Cysts  projecting  from  the  fa^tal  surface  of  the  placenta  are  derived 
from  the  chorionic  membrane,  as  is  shown  by  tlie  fact  that  the  amnion 
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can  be  readily  stripprd  off  from  them.     Tlieir  contents  are  usually  clear ^ 


and  transparent,  but 


L*h) 


L'tcr.    The^ 


snmeunies  bloody  or  gruioous 
walk,  espeeially  the  portions  adjacent  to  the  intervillous  spaces,  are  lined 
in  great  part  by  a  dull  whitish  membrane,  while  occasionally  a  portion  is 
occupied  by  a  white  infarct. 

On  microscopic  examination,  the  lining  membrane  is  found  to  be  made 
up  rnainly  of  one  or  more  layers  of  tolerably  large  epithelial  ceils  with 
round  vesicular  nuclei,  which  frequently  present  various  degrees  of  degen- 
eration. Here  and  there,  corresponding  to  the  situation  of  a  white  infarct, 
the  cells  are  absent  ond  the  wall  consists  of  fibrin.  Tlie  researrhes  of  Eliren-* 
dorfer,  Peiser,  De  Jong,  Vassmer,  and  Schickelo  have  clearly  shown  tiiat 
the  cells  In  question  correspond  to  those  of  Langhans's  layer,  and  that  the 
cysts  result  from  the  degeneration  of  masses  of  trophoblastic  tissue. 

The  cvi^ts  occurring  in  the  depths  of  the  placenta  rarely  exceed  1  centl^^H 
meter  in  diameter.  They  frequently  occupy  the  center  of  an  infarct,  are^H 
filled  with  grumous  contents,  and  were  mistaken  by  the  older  writers  for 
abscesses.  In  other  cases  the  contents  are  clear.  Such  stracturcs  may  be 
derived  in  one  of  two  ways:  either  by  the  softening  and  breaking  down  of 
an  infarct,  the  cvst-wall  then  consisting  of  Hbrin,  or  nuire  frequently  from 
the  degeneration  of  the  trophoblastic  cells  which  make  up  most  of  the 
BO*called  ^'decidual  septa."  In  the  latter  case  the  walls  are  composed  of  cells 
identical  with  tlios^e  observed  in  the  cysts  occurring  upon  the  foi'tal  sur* 
face  of  the  placenta. 

So  far  as  present  experience  goes*  cystic  formations,  wliether  occurring 
upon  the  ftBtal  surface  or  in  the  depths  of  the  placenta,  are  of  interest 
purely  from  a  pathological  point  of  view,  and  exert  little  or  no  inHuence 
upon  the  course  nf  pregnancy  or  labor. 

TumorB  of  the  Placcnta.^tlnhn  (larke  in  1708  described  a  solid  tu- 
mor about  the  size  of  a  man's  fist,  which  made  up  a  large  part  of  the 
placenta.  Since  then  a  number  of  tumors,  varying  in  size  from  that  of  a 
pea  to  that  *>f  a  nian*8  fist,  Imve  been  descTil)ed,  particularly  in  recent  years. 
Dienst  and  Schindler  in  liJO:?  and  1908,  respectively,  were  able  to  collect 
48  and  79  cases  from  the  literature. 

According  to  Virchow,  the  most  frequent  variety  of  placental  tumor 
is  the  myxoma  fibrosum,  which  is  composed  in  great  part  nf  fibrous  tissue 
having  abundant  ovfil  nuclei,  with  typical  myxomatous  areas  scattered 
through  it.  Until  recently  the  placental  tumors  have  been  variously  desig- 
nated, and  the  36  examples  collected  by  Albert  were  classified  as  follows: 


MyxoTTia    fibrosum ....  14 

Fibroma - 10 

Angioma - 9 

Sarcoma 2 

Hyperplasia  of  chnrianic  villi  - , . . »  1 


The  researches  of  Dienst,  Fitha,  and  Schindler,  however,  show  that 
they  are  practically  all  of  one  type,  and  consist  of  masses  of  chorionic  villi 
with   immense  hypertrophy   and  hyperplasia  of  the   terminal    vessels,  so  ^ 
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that  they  niay  be  flesignnled  as  chorio-angioumta.  Dienst  gu^gosted  that 
they  he  designated  as  chorioraa  angiomatosiini^  or  iibrosumj  according  ns 
dilated  vessels  or  connective  tisane  predominate.  In  many  instances  the 
tumor  is  connected  with  the  chorion  hy  a  Binall  pedicle,  in  which  an  artery 
and  vein  can  nsually  he  distinguished*  and  Pitha  holds  that  the  a^tiological 
factor  is  to  be  sought  in  interference  with  the  circulation  in  these  vessels. 

As  the  chorio-angiomata  do  not  affect  the  surrounding  placental  tissue, 
they  do  no  harm  unless  they  involve  ^o  considerable  an  area  as  to  throw  a 
large  part  of  the  placenta  out  of  function,  Albert,  on  the  other  hand, 
hohls  that  they  exert  a  deleterious  influence  upon  the  course  of  pregnancy 
and  labor. 

Walz  in  1906  described  a  number  of  multiple  tumors  in  the  placenta 
presenting  a  structure  typical  of  myxosarcoma.  These  he  considered  were 
metastases  from  a  similar  tumor  in  the  leg,  which  originated  during  preg- 
nancy* If  his  interpretation  is  correct,  the  observation  represents?  a  unique 
pathological  condition. 

The  only  placental  tumor  which  I  have  seen  was  a  lobulated  structure, 
about  the  size  of  a  hen's  egg,  which  occujiied  tlie  maternal  surface  of  the 
orga  n .     H  i  f^t  o  I ogi  call  y    i  t   w  a  ^   a   sa  r co  1 1 1  a . 

Inflammation  of  the  Placenta.--rnder  the  term  pkieeniitis  many  of 
the  older  writers  described  changes  which  we  now  recognize  as  infarct 
formation.  Moreover,  as  has  already  been  said,  small  phicental  cysts  filled 
with  grumous  contents  were  formerly  thought  to  be  abscesses,  llence  it 
follows  tlmt  most  of  the  statements  in  the  abundant  early  literature  upon 
inflammatory  lesiong  of  the  placenta  must  be  received  with  the  greatest 
caution.  At  the  same  time  acute  inflannuation  of  the  plaeenta  is  occa^ 
sionally  met  with.  It  is  not  a  primary  condition,  l>ut  is  dm?  to  the  exten- 
sion of  a  similar  process  from  the  decidua,  the  latter  resulting  from  an 
exacerbation  of  a  preexisting  chronic  gonorrhoea,  or  from  an  acute  infec- 
tion due  to  the  gonoeocens  or  other  pyogenic  bacteria.  Very  exceptionally, 
abscess  formation  may  be  a  mani festal  ion  of  a  general  infection  originating 
in  any  portion  of  the  body. 

Frequently,  upon  examining  sections  of  placental  tissue  under  the 
microscope,  I  have  found  the  decidua  scroti na  infiltrated  with  leukocytes 
and  presenting  the  characteristic  picture  of  an  acute  infiammation,  while 
tlie  adjacent  intervillous  sjjaees  were  crowded  with  leukocytes.  Franque 
observed  similar  conditions,  but  is  inclined  to  believe  that  in  most  in- 
stances the  implication  of  the  placenta  is  secondary  to  the  death  of  the 
foetus. 

Tuberculosis  of  the  Placenta, — Tubercle  formation  in  the  fretal  por- 
tion of  the  [ilacenta  i:^  extremely  infrequent.  For  particulars  the  reader 
is  referred  to  the  chapters  upon  the  Physiology  of  the  Fcptus  and  upon  the 
Tnfectioui^  Dij^eases  (Vimpiieating   Pregnancy. 

Calcification  of  the  Placenta* — Snuill  calcareous  nodules,  sometimes 
occurring  in  the  form  of  flat  plaques,  are  frequently  observed  upon  the 
maternal  surface  of  the  placenta,  and  are  occasionally  so  abundant  as  to 
cause  it  to  resemble  a  piece  of  coarse  sand-paper.  Frankel  showed  that 
the  chalky  material  was  usually  deposited  in  the  necrotic  tissue  surround- 
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ing  the  ends  of  the  ** fastening'-  villi,  as  well  a^s  in  the  superficial  layers 
of  the  deeidita  serotina. 

When  the  almost  universal  occurrence  of  degenerative  changes  in  the 
placenta  is  reinemberod,  it  should  he  a  matter  of  surprise,  not  that  calci- 
fication is  oeeat^ionally  met  with,  hut  rather  tliat  it  i.s  not  noted  in  almost 
every  }ilaeentaj  inasmuch  as  apparently  ideal  eonditioos  for  its  formation 
are  constantly  pre^'ut  in  the  hiter  months  of  pregnancy. 

AbnoTmal  Adlierence  of  the  Placenta. — In  the  vast  majority  of  cases 
the  term  adhercni  placenta  is  a  misnomer,  since  the  interference  with  its 
expulsion  is  usually  due  to  abnormalities  in  the  uterine  contractions  rather 
than  to  abnormal  adhesions  between  it  and  the  uterine  wall.  In  rare  in- 
stances, on  the  other  hand,  the  adhesions  may  be  so  firm  and  extensive 
that  s}iontaneous  separation  hecnmes  impnssif4e,  and  occasionally  cannot 
he  effected  even  at  autopsy  except  by  tearing  either  the  placenta  or  the 
uterine  wall. 

Neumann  and  Hense  have  recently  examined  uteri  in  which  this  con- 
dition obtained.  ^lieroscopic  examination  showed  that  tlie  deeidua  sero- 
tina was  ahnost  entirely  absent,  and  that  the  cborionic  villi  were  in  direct 
contact  w^ith  the  uterine  muscle  and  tlie  connective  tiiisue  separating  its 
libers.  Under  such  cireuni stances  the  absence  of  tlie  spongy  layer  of  the 
deeidua  readily  explains  the  clinical  phenomena. 

ABNORMALITIES   OF  THE   UMBILICAL  CORD 

Variations  in  Insertion. — -The  umbilical  cord  is  usually  inserted  eccen- 
trically upon  the  iwiwl  surface  of  the  placenta,  somewhere  between  its 
center    and    periphery.     A   central    insertion    is    less    commrtn,   while   in 
a   still   smaller   num- 
ber of  cases  the  junc- 
tion  has   taken    place 
near  the  margin,  giv- 
ing rise  to  a  condition 
known    as    batiledore 
place  n(  a. 

In  a  series  of  2,000 
placenta?,  wdiich  I 
studied  in  this  regard, 
the  insertion  was  ec- 
centric in  73,25  per 
cent,  central  in  18/25 
per  cent.,  and  margi- 
nal in  7.25  per  cent. 
These  variations  pos- 
sess no  clinical  signifi- 
cance. 

On  the  other  hand, 
the  80-caOed  rehmfntous  insertion  of  the  tort/^int^ertio  veiamentosa— is 
of  considerable  practical  importance.     In  this  condition  the  vessels  of  the 
(ord  separate  some  distance  from  the  placental  margin  and  make  their 
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way  to  the  latter  in  a  fold  of  amnion  (Fig.  327).  This  mode  of  insertion 
was  noted  in  0.84  per  cent,  of  15,894  placentse  examined  by  Lef^vre,  and 
in  1.25  per  cent,  of  our  cases.  According  to  Mironoff  it  occurs  nine  times 
more  frequently  in  twin  than  in  single  pregnancies^  being  noted  in  6  and 
0.57  per  cent,  of  the  cases  respectively. 

Its  mode  of  production  has  given  rise  to  a  great  deal  of  speculation. 
So  long  as  the  old  views  were  in  vogue  concerning  the  part  played  by  the 
allantois  and  the  amnion  in  the  formation  of  the  umbilical  cord,  Schultze's 
explanation  obtained  almost  universal  acceptance.  According  to  this,  the 
anomaly  was  the  result  of  abnormal  adhesions  between  the  umbilical  vesi- 
cle and  the  chorionic  membrane,  whereby  the  amnion  was  prevented  from 
applying  itself  in  the  usual  manner  to  the  cord.  At  present,  however,  this 
explanation  is  not  regarded  as  satisfactory,  as  the  researches  of  His  clearly 
show  that  the  allantois  plays  an  insignificant  part  in  the  formation  of  the 
cord  in  human  beings. 

Franqu^  in  1900  advanced  the  following  theory  as  to  the  mode  of 
origin  of  the  velamentous  insertion.  In  the  vast  majority  of  cases  the 
abdominal  pedicle  extends  from  that  portion  of  the  chorion  which  is  in  con- 
tact with  the  most  richly  vascularized  portion  of  the  decidua — ordinarily 
the  decidua  serotina — so  that  the  cord  becomes  inserted  upon  the  placenta. 
Occasionally,  however,  during  the  first  few  days  of  pregnancy,  the  area  of 
greatest  vascularization  may  be  in  the  decidua  reflexa,  and  the  abdominal 
pedicle  then  takes  its  origin  from  the  portion  of  chorion  in  contact  with  it. 
With  the  advance  of  pregnancy,  however,  the  area  of  vascularization  shifts 
to  the  decidua  serotina — the  site  of  the  future  placenta — ^while  the  abdom- 
inal pedicle  retains  its  original  position,  and  from  its  maternal  end  the 
vessels  extend  to  the  placental  margin.  Peters,  while  recognizing  the  fal- 
lacy of  Schultze's  explanation,  is  not  prepared  to  accept  that  proposed  by 
Franqu6. 

When  the  placenta  is  inserted  low  down  in  the  uterus,  the  velamentous 
vessels  may  extend  partially  across  the  internal  os — vasa  praevia — and  as 
dilatation  progresses  be  pressed  upon  by  the  presenting  part,  the  interfer- 
ence with  the  circulation  causing  asphyxia  of  the  foetus.  In  rare  cases 
such  vessels  are  torn  through  when  the  membranes  rupture,  and  the  foetus 
bleeds  to  death.  The  full  literature  upon  this  subject  up  to  1898  has  been 
collected  by  Peiser,  while  Knapp  has  reported  a  case  in  which  the  accident 
led  to  the  death  of  both  twins  developed  from  a  single  ovum. 

Variations  in  Length  of  Cord. — Normally,  the  umbilical  cord  averages 
about  55  centimeters  in  length,  though  it  may  present  marked  variations 
— 3.5  to  198  centimeters  (Dyhrenfurth  and  Hyrtl).  In  rare  instances  it 
may  be  so  short  that  the  abdomen  of  the  foetus  is  almost  in  contact  with 
the  placenta,  but  under  such  circumstances  a  congenital  umbilical  hernia 
is  always  present. 

According  to  Kaltenbach  the  cord  must  be  of  a  certain  length  in  order 
to  permit  of  delivery  of  the  child — that  is,  it  must  be  sufficiently  long  to 
reach  from  its  placental  insertion  to  the  vulva,  35  centimeters  when  the 
placenta  is  inserted  high  up,  and  20  centimeters  when  low  down.  As  a 
matter  of  fact  it  rarely  measures  less  than  25  centimeters. 
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On  the  other  liand,  it  sometimes  happens  tbat  cords,  which  aetimlly 
exceed  the  normal  in  length,  may  be  so  twisted  about  the  child  as  to 
become  praetieallv  too  short.  Accordingly,  one  dist in gii itches  between  abt;o- 
lute  and  acei dental  or  relative  shortness  of  the  eord.  Either  of  tbi-se 
conditions  nn\y  ^^rive  ri^e  to  serious  dysiocia.  Briekner,  who  has  carefully 
studied  the  sultjcet,  states  that  deUvery  cannot  occur  under  such  circum- 
stances ynk'ss  one  of  the  following  accidents  occur:  separation  of  the  pla- 
centa, inversion  of  the  uterus,  uinbilieul  hernia  of  the  fcetus,  or  rupture  of 
the  cord,  the  last  two  being  of  infrequent  occurrence. 

Kuptnre  of  the  cord  may  result  from  ahsolute  or  accidental  shortness, 
being  due  to  the  former  in  Dyhrenfurth's,  and  to  the  latter  in  Ahlfeld's 
ease,  in  which  the  cord  measured  14  ctmti meters  in  length,  but  was  tightly 
twisted  about  the  faHus,  Ordinarily  an  excessively  long  cord  exerts  no 
deleterious  influence,  althougli  it  predisposes  to  the  formation  of  loops 
during  pregnancy  and  to  prolapse  at  tire  time  of  labor. 

Knots  of  the  Cord, —It  is  customary  to  distinguish  between  false  and 
true  knots,  the  former  being  due  to  developmental  abnorrualities  in  the 
cord,  while  tlie  latter  result  from  the  active  movements  of  the  chiki  True 
knots  occur  very  frequently^  and  occasionally  are  of  the  most  complicated 
character.  Ordinarily  they  are  of  no  clinical  importance,  but  occasionally 
Ihey  may  be  pulled  so  taut  as  to  compress  the  vessels  and  lead  to  asphyxia 
of  the  fo'tus. 

Loops  of  tlie  Cord. — The  cord  frei[uently  becomes  wrapjied  around  ]>or- 
tions  of  the  fn-tus,  and  in  every  third  or  fourth  case  of  labor  the  child's 
neck  will  be  found  loosely  encircled  by  one  or  more  loops.  In  rare  instances 
these  may  produce  strangulation.  I^Iost  of  these  accidents  are  not  due  to 
any  drawing  taut  of  the  loop,  but  rather  to  the  fact  that  it  does  not  become 
looser  in  proportion  as  the  neck  of  the  child  increases  in  size.  In  other 
cases  loops  of  the  cord  may  so  tightly  encircle  the  body  or  one  of  the 
extremities  of  the  child  as  to  give  rise  to  dt'ep  depressions,  which  in 
extreme  cases  may  eventuate  in  the  strangulalinn  or  gangrene  of  the  af* 
fected  part. 

In  single-ovum  twins  in  which  the  amniotic  partition  wall  has  been 
broken  through  it  not  infrequently  hapfiens  that  the  cord  of  one  fcetus 
may  become  wrapped  around  souie  portion  of  tlie  other  so  tightly  as  to 
cause  its  death.  A  number  of  cases  of  this  character  have  been  collected 
by  Hermann, 

Torsion  of  the  Cord, — As  the  result  of  movements  on  the  part  of  the 
fa3tu8,  the  cord  may  iieconie  more  or  less  twisted.  Occasionally  the  tor- 
sion is  so  marked  as  to  interfere  seriously  with  the  circulation.  The  most 
extreme  degrees  are  observ^ed  only  after  the  death  of  the  ftetus,  Schauta 
having  reported  a  case  in  which  380  twists  were  noted.  In  rare  instances 
separation  of  the  cord  is  produced,  though  this  is  possible  only  after  the 
death  of  the  fa^tus  in  the  early  months  of  pregnancy. 

Inflammation  of  the  Cord. — ^As  long  as  the  child  is  alive  inflammatory 
conditions  are  rarely  noted,  but  after  its  death  the  Whartonian  jelly  is 
found  to  lie  intlltrated  with  leukocytes.  Particularly  in  syphilis,  oblitera- 
tive  changes  occur  io  the  vessels,  the  lumina  becoming  almost  completely 
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occluded,  altlioiigh  it  is  obeervefl  in  other  confJitions;  and,  as  has  already 
bei^n  ftointefl  out,  is  believed  to  be  an  ix-easiunal  factor  in  the  produetion 
of  bytiranmius. 

Varices  of  the  Cord* — in  rare  instanees  varkes  of  the  cord  may  rupture 
as  the  result  of  undue  preissure.  Meier  has  reported  a  ca^e  in  whieh  the 
death  of  the  f«etus  was  attributal>le  to  such  an  ae«  ident. 

Tumors  of  the  Cord,^ — Tuniur  foruiations  implicating  the  cord  are  rarely 
seen.  lia-oiatuinata  oecasionally  result  from  the  rupture  of  a  yarlz 
with  subsequent  effusion  of  blood  into  the  cord.  In  one  instance  I  ob- 
Berved  such  a  tumor,  5  centimeters  in  diameter,  at  the  ftetal  end  of  the 
cord.  Mvxoinata  and  myxoi^areonuita  have  also  been  described.  Winekel 
has  re]iorti'd  two  ea^ses  of  sareoma  of  the  cord,  while  Budin  has  described 
an  apparently  typical  dermoid. 

C^ystic  structures  oecasionally  occur  in  the  course  of  the  cord,  and  are 
designated  as  true  and  fals*^  cysts  respectively,  according  to  their  mode  of 
origin.  The  foruuT  are  always  quite  small  and,  according  to  Klein wiichter, 
may  Im  derived  from  renmantji  of  the  ombilical  st^ilk  or  of  the  allantoic; 
while  the  latter  may  attain  a  considerable  size  and  result  from  !ic|uefaetion 
of  the  Whartoniau  jelly.  Haas  has  described  a  case  of  the  latter  variety  and 
collected  the  literature  upon  tiie  subject  up  to  11*05.  As  a  rule  they  are  only 
apparent,  and  result  from  the  liquefaction  of  the  myxomatous  tissue  of  the 
cord. 

(Edema  of  the  Cord. — ^This  condition  w  rarely  noted  by  itself,  hut  is 
frequently  associated  willi  (edematous  conditions  of  the  foetus.  It  is  very 
common  in  dead  and  macerated  children.  In  one  of  my  cases,  in  which 
the  child  was  born  alive  at  full  term,  the  cord  was  3  centimeters  in  diam- 
eter and  resend>led  an  eel  in  appearance.  Microscopic  examination  showed 
that  the  etuidititm  was  simply  due  to  an  increase  in  the  amount  of  Whar- 
toniau jelly. 
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Foetal  Syphilis, — Syphilis  is  the  most  frequent  cause  of  fcetal  death  in 
the  later  mnntlis  of  pregnancy,  and  may  l)e  maternal,  or  possibly  paternal, 
in  origin.  The  mother  may  l>e  suffering  from  the  disease  at  the  time  of 
conci3ption,  or  may  contract  it  during  the  course  of  pregnancy.  In  the 
first  case,  it  is  l>elieved  that  transmisfe?ion  to  the  fcetus  occurs  through  the 
ovum,  whereas  in  the  other  it  takes  place  through  the  placenta.  As  a  rule, 
the  latter  nmde  of  infection  is  possible  only  when  the  mother  is  inoculated 
during  the  early  months  of  pregnancy,  though  exceptions  are  occasionally 
noted*  Contrary  to  the  prt*sent  trend  of  opinion,  as  was  stated  in  Chapter 
XXY,  I  am  inclined  to  believe  tliat  in  certain  instances  the  disease  is  pa- 
ternal in  origin,  and  is  transmitted  in  some  way  by  the  spermatozoa.  In 
such  eases  the  mother  w*ill  or  will  not  contract  the  disease  according  as 
the  fatlier  does  or  does  not  present  inflections  lesions  at  the  time  of  coitus. 
Since  these  are  usually  absent,  the  mother  escapes,  while  the  fa^tus  ordi- 
narily becomes  inoculated^ — Voiles'  lauK  The  fact  that,  in  the  majority  of 
such  cases,  the  mother  presents  a  positive  Wassermann  reaction  does  not. 
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to  my  mind,  neces^rily  indicak'  that  she  is  suffering  from  latent  syphilis. 
At  present  we  know  too  little  of  the  i^ignificaDee  of  this  reactioD  to  be 
(logrnalie,  hut  I  consider  it  (jnite  witliiii  tlie  range  of  possibility  tliat.  in  the 
future,  it  iruiy  lie  deiuonst rated  that  it  iiujy  he  due  io  tin*  transinissinn  of 
anti-bodies  through  the  phacenta,  quite  as  well  as  to  tlie  presenee  of  living 
spiroeficetai  in  the  mother. 

It  has  long  heen  known  that  a  syphilitic  infeetion  exerts  a  u^jet  dele- 
terious influence  upon  the  product  of  conception.  Usually  it  leads  to  the 
premature  expulsion  of  a  macerated  fcetus.  Less  commonly  t!ie  child  is 
born  alive  showing  distinct  manifestationi?  of  the  disease,  while  in  other 
cases  they  do  not  ap|H  ar  until  a  later  |)eriod. 

It  is  of  the  greatest  importance  that  the  practitioner  should  l>ecome 
thoroughly  fandliar  with  the  charaeteristle  lesions  of  fa^al  and  placental 
syi>hilis,  as  upon  their  recognition  the  future  treatment  of  the  patient  often 
dej^eodp.  This  Is  a  point  especially  worthy  of  emphasis,  inasmuch  as,  in 
consef|uence  of  ignorance  or  design  on  the  part  of  one  or  both  parents,  the 
first  intimation  that  the  physician  has  of  the  existence  of  the  disease  is 
often  afforded  by  the  birth  of  a  dead  chilth  or  the  a|ipearancc  of  syphilitic 
stigmata  in  a  living  one. 

Syphilis  not  only  gives  rise  to  characteristic  lesions  in  the  ftetus,  but 
also  affects  the  jdaeenta,  ro  that  frequently  a  diagnosis  can  be  made  from 
an  examination  of  the  latter  organ.  This  fact  is  of  special  importance  in 
those  eases  in  wdiieh  the  fietus  is  born  alive,  or  when  an  autopsy  is  not 
permitted  upon  a  dead  el  did.  The  appearance  of  the  syphilitic  fietus  varies 
materially  according  as  it  is  l»orn  alive  or  dead.  In  either  instance  it  is 
markedly  undersized,  and  the  subcutaneous  fat  is  poorly  developed  or 
entirely  lacking.  In  the  living  child  the  skin  presents  a  dry,  drawn  appear- 
ance,  and  has  a  peculiar  grayish  hue.  It  is  very  tiriltle,  especially  at  the 
flexor  surfaces  of  the  joints,  where  abrasions  readily  occur  and  expose  the 
nndcrlying  coriunL  Tlie  skin  covering  the  soles  of  the  feet  and  palms 
of  the  hands  is  often  thickened  and  glistening,  and  enggests  the  condition 
observed  in  the  hands  of  washerwomen.  In  other  cases,  characteristic 
pempldgoid  vesicles  are  noted  njion  the  palms  of  tlu'  hands  and  soles  of  the 
feet. 

If  intra-uterine  death  has  occurred,  the  fietus  rapidly  undergoes  ma- 
ceration, the  skin  peeling  otl  npon  the  slightest  touch  and  exposing  the 
.underlying  discolored  corium.     Although    {irafenburg  stiites  that  80   per 
'cent,  of  macerated  children  are  syphilitic,  i\w  condition  is  tiy   no  means 
pathognomonic,  since  it  oceurB  whenever  a  dea<l  f<etus  is  long  retained  in 
uiero,  no  matter  what  the  canse  of  death. 

The  lesions  in  the  internal  organs  consist  ess4^ntially  in  interstitial 
changes  in  the  lungs,  liver,  spleen,  and  pancreas,  and  osteochondritis  in 
the  long  bones. 

It  is  generally  stated  that  the   lungs   frequently  contain  gummatous 

nodules.     These,  however,   were   lacking  in   the   s|jecimens  which    I   have 

examined,     T'sually  the  lungs  are  enlarged,  pale,  and  scarcely  fiuat  when 

ithrown    into   water.     On   microscopic   exandnation   the   alveoli    are   found 

filled  with  cast-off  epithelial  ceUs  in  all   stages   of  fatty  degeneration — 
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catarrhal  pneumonia,  the  pneumonkt  alba  of  Virchow.  In  other  cases  the 
lesHJD  ennsists  in  fin  ineri'Hi^e  hi  the  iiiteriititia!  tissue  associaUul  with  pro- 
nounced round-cell  infiltratiuiu  hy  wliich  the  alveoli  are  compre^setL  hut 
do  not  hecronie  ijuite  iiupervinus  tn  air.  TIr'So  thiin^^es  have  heen  exhaust- 
ively studied  by  Heller. 

As  the  result  of  hyj>ertropIiic  cirrliosis,  the  liver  imfhTiroes  a  marke<l 
increase  in  size,  and,  aeeonling  to  Huge,  its  weight  may  e<pud  tjue  tenth  or 
even  one  eighth  of  that  of  the  whole  hody.  instead  of  one  thirtieth,  as  usual. 
Under  the  microscope  there  is  a  marked  increase  in  the  connective  tissue 
surrounding  the  individual  lobules  and  acini,  with  here  and  there  Binall 
*as  of  round-cell  infiltration. 

The  spleen  likewise  undergoes  interstitial  changes  and  increases  raark- 
edlv  in  size,  so  that  it  frequently  weighs  two  or  three  times  as  much  as 
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F1«.  491,  Fig.  4ft2, 

4dl.  4»2.— Normal  ajco  Stpkilittc  F(ital  Epiphymis.       X  2. 

vKicK  roughly  speaking,  U  one  three-himdredths  of  the  body  weight 
al^  presents  interstitia!  changes,  and  is  slightly  larger  than 

|0  Ihe  sixth  month,  Tissier  and   Oirauld   state   that   the   spiro- 

-l]^^  jfi  rarely  found,  Imt  after  tluit  jieriod  the  futus  may  he  said 

doA  a  spirochictal  septicaemia,  when  the  parasites  may  V>e  dem- 

tm  br^e  numbers  in  the  various  organs  and  Ijhiod.     They  are 

^^1  in  the  adrenals,  0<'curring  in  1>7.5  per  cent,  of  all  eases, 

i  XiillcUese,  and  progressively  less  so  in  tlie  following  organs: 

1^  liwr,  and  internal  genitalia, 

of  these  lesions  requires  some  little  pathological  expe- 

i  If  the  liver  and  sjih-en  are  found  markedly  increased  in  size 

,£^£110613  of  syphilis  is  |iermissihle. 

^wtcristic  sign,  and  one   which   is  readily  detected,  is 

mmm  occurring  at  the  juiietirm  of  the  epiphysis  with  the 
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Fio.  493,— Normal 
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diaphysis  in  the  long  bones — ^Wegners  Irono  disease.  Norm  ally  thp  two  are 
sepanittifl  hy  a  narrow,  whitislu  sllglitly  curved  line,  0.5  to  1  millimeter  in 
diameter — Gu^rin'a  line — ^representing  the  zone 
of  preliminary  caleitieation^  which  constitutes 
the  scaffolding  upon  which  the  new  Iwne  h  de- 
veloped. In  sypliilis.  on  the  other  hand,  this 
becomes  converted  into  nn  irregnlar,  Jagged, 
yellowish  zone  2,  3,  or  more  mil H meters  in 
thickness.     In  advanced  cases  this  alteration  is 

associated  with  considerfil)le  t^oftening  and  the    Mt^H^irj^  >/  i 

formation  of  a  soft  pidtaceous  materia  1,  which 
occasionally  leads  to  complete  separation  of  the 
epiphysis  (Figs.  45)1  and  4J)2), 

Upon  niieroscopical  examination  of  tlie  nor- 
mal epiphysis,  as  shown  in  Fig.  4ftl|.  the  carti- 
lage cells  are  found  to  be  arranged  in  parallel 
columns  ^t  right  angles  to  Gn^rin's  line,  while 
below  it  is  the  typical  bony  structure  of  the 
diaphysis  with  its  marrow  cavities.  The  line 
itself  is  formed  hy  a  deposit  of  lime  salts  be- 
tween the  median  ends  of  the  rows  of  cartilage 
cells,  and  is  gradually  invaded  by  the  newly 
f  run  led  hone. 

In  syphilis,  as  ,^  illuslratecl  in  Fig.  41>4»  the  changes  are  due  to  an  osteo- 
chondrilu^i^  as  t!ie  resnit  of  which  there  is  no  longer  a  sharply  marked  zone 
of  preliminary  calcification  betweim  the  cartilage  and  the  growing  bone; 
but  areas  of  bone  formation,  calcification,  and  leukocytic  and  small- 
cell  infiltration  are 
found  scattered  irregu- 
larly through  the  lower 
portion  of  the  epiphy- 
sis, giving  an  irregular 
aj>|iearance  to  this  re- 
gion. 

These  changes,  which 
have  been  carefully 
studied  by  Wegner  and 
K.  M  tiller,  arc  most 
readily  recognizable  at 
the  lower  end  of  the  fe- 
mur, and  fairly  well  at 
the  lower  ends  of  the  ti- 
bia and  radius.  They 
are  less  clearly  defined 
at  the  upper  eufls  of  the 
tibia,  fibula,  and  fenmr, 
and  only  in 
stances     can 
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Fra.  4'Jl.— ^vi'iiiLiTic  FoiXAi.  Epiphysis.     X  60, 
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mzde  cmt  at  the  «id«  of  the  rib§-  Thej  are  extreroelr  diancteristie^  and 
their  det^^ion  jn.stifieit  <iiie  in  making  a  positive  diagnosis  and  placing  the 
mr/ther  under  tf/eeific  treatment. 

PlaeeBtal  BjphSu. — Under  the  influence  of  syphilitic  infection  the  pla- 
centa nndergoea  rerr  characteristic  changes.  It  becomes  larger  and  paler 
in  color,  and,  if  the  foetus  is  dead,  often  presents  a  doll,  greasy  appearance. 
It  is  always  relatirely,  and  frequently  absolutely,  increased  in  size,  and, 
according  to  the  researches  of  Correa-Dias  and  Schwab,  which  I  have 
Ijeen  able  to  confirm,  instead  of  one  sixth  it  may  represent  as  much  as  one 
fourth,  €nr  eren  a  larger  fraction,  of  the  entire  body  weight  of  the  foetns. 

Still  more  characteristic,  however,  are  the  changes  in  the  chorionic  riUi, 


Fio.  496. 


Fio.  496. 


FicMi.  496,  496.— Normal  and  Syphilitic  Chorionic  Villi  Teabed  Out  in  Sai;t  SoLonoif , 

Sliohtlt  Maonipied. 

to  which  Frankel  called  attention  in  1873.  In  syphilis  the  villi,  when 
teased  out  in  salt  Bolution,  are  seen  to  have  lost  their  characteristic  arbores- 
cent appearance  and  to  have  become  thicker  and  more  club-shaped  (Figs. 
495  and  49()).  At  the  same  time  there  is  a  marked  decrease  in  the  num- 
ber of  1)1  ood- vessels,  wliich  disappear  almost  entirely  in  advanced  cases. 
This  results  partly  from  endarteritic  changes,  but  principally  from  a  pro- 
liferation of  the  stroma  cells,  which  lose  their  normal  stellate  appearance, 
becoming  round  or  oval  in  shape,  and  closely  packed  together. 

Similar  clinngos  are  observed  in  sections  made  from  hardened  speci- 
mens. As  will  be  seen  on  comparing  Figs.  497  and  498,  the  individual  villi 
are  markedly  increased  in  size  and  almost  devoid  of  blood-vessels,  while 
their  stroma  is  made  up  of  closely  packed,  round,  or  oval  cells.  This  ap- 
pearance is  so  characteristic  as  to  enable  one  with  a  little  practice  to  make 
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a  probable  diagnosis,  and  at  the  same  time  affords  a  satisfactory  explana- 
tion for  the  poor  development  of  the  fcetus. 

The  work  of  Nelis,  Thomsen,  Jlohn*  and  others  tends  to  show  that  the 
changes  just  descrihed,  while  very  suggestive,  are  not  absolutely  character- 
istic;   and    the    latter 


holds  that  a  positive 
diagnnsii*  cannot  be 
made  unless*  the  pres- 
ence of  the  spirocha^^ta 
pallida  of  Schaudinn 
is  demonstrated.  This 
has  been  done  by 
many  investigators ; 
although  they  are  so 
sparsely  scattered 
through  the  organ 
that  their  recognition 
is  most  difficult,  even 
when  they  are  prcpent 
in  large  numbers  in 
the  fa*tal  organs.  Trin- 
bese  states  that  they 
an  always  be  found,  if 
one  is  willing  to  study 
several  huntlred  sec- 
tions»  but  in  my  clinic 
Pauli  and  Emmons 
were  not  so  successful. 

In  my  experience 
a  positive  Wassermann 
can  always  l>u  ob- 
tained when  the  pla- 
cental lesions  are  typ- 
icaL  but,  on  the  other 
hand,  it  may  he  pres- 
ent when  histological 
changes  are  too  slight 
to  permit  a  positive 
diagnosis. 

It  is  generally  stat- 
ed that  distinct  syphi- 
litic lesions,  varying 
from  a  marked  thick- 
cuiug  of  the  membrane 
to  distinct  go  mm  a  for- 
mation, are  frerjuently 
noted  in  the  flecidua. 
I  am   inclined   lo  be- 
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lieve,  however,  that  many  of  the  conditions  described  as  such  have  no  con- 
nection with  lues,  but  represent  various  hyperplastic  conditione* 

Zilles,  and  many  of  the  earlier  writers,  described  gummata  occurring 
in  the  fcetal  portion  of  the  placenta.  I  have  never  met  with  such  lesions, 
and  am  of  the  opinion  that  careful  histological  study  will  show  thai  the 
gtruetures  designated  as  such  are  merely  infarcts  in  ynrious  stages  of  de- 
velopment or  degeneration. 

Bondi  in  1903  directed  attention  to  changes  in  the  uinhilical  cord, 
which  he  considered  very  characteristic,  and  Ids  findings  liave  been  con- 
firmed by  most  subsequent  writers.  These  occur  in  the  vessels,  and  consist 
in  fcdenia  of  their  walls>  and  leukocytic  infiltration  of  tire  spaces  between  the 
muscle  fibers.  Similar  changes  are  noted  in  the  adveniitia,  while  the  intima 
is  more  or  less  thickened.  Mohn  stated  that  he  was  able  to  demonstrate  the 
presence  of  the  spirocha^ta  in  50  per  cent,  of  his  cases,  but  subsequent  study 
hajs  shown  that  he  was  in  error.  They  are  sometimes  present  in  the  fcetal 
end,  but  only  rarely  in  the  rest  of  the  cord.  Trinehose  in  100  cases  found 
them  in  IS  instances  in  the  former*  hut  never  in  the  latter  location,  and 
Emmons  in  my  clinic  had  a  simihir  experience. 

Oeneral  Dropsy  of  theFoetus. — In  this  rare  condition,  65  instancies  of 
which  liave  brcn  collected  by  Ballaiityne.  tlie  feet  us  and  placenta  are  mark- 
edly cedematous.  As  the  result  of  infiltration  with  serum  the  former  may 
attain  immense  proportions  and  the  latter  he  increased  to  three  or  four 
times  its  normal  size.  In  a  ease  under  my  observation  the  foetus^  at  the 
seventh  month  of  pregnancy*  weighed  1,140  and  the  placenta  1,200  grama. 
Cohn  has  described  a  placenta  weighing  2,1>00  grams. 

Although  a  good  deal  has  been  written  upon  the  suhject,  no  satisfac- 
tory explanation  of  the  anomaly  has  as  yvt  been  arrived  at.  Formerly  it 
was  supposed  to  result  from  edematous  conditions  of  the  mother,  but  the 
researches  of  Ballantyne  have  shown  that  this  view  does  not  always  Hold 
good,  and  that  in  the  majority  of  the  cases  submitted  to  a  thorough  study 
IcBions  were  noted  in  the  organs  of  the  foetus  eulfieient  to  explain  the  pro- 
duction of  the  condition.  It  is  interesting  to  note  that  in  several  eases 
collected  by  Seifert  it  was  attributed  to  ftetal  leukaemia. 

The  disease  always  leads  to  the  death  of  tlie  foetus,  which  in  no  instance 
survived  its  birth  for  more  than  a  few  hours.  In  the  majority  of  cases  on 
record  labor  was  spontaneous,  though  oecasionally  the  increased  size  of  the 
fa*tys  and  the  jilacenta  may  give  rise  to  dystocia. 

Other  Biseases  of  the  rcetue. — In  nutst  text-hooks  upon  obstetrics  nu- 
merous morbid  conditions  of  the  feet  us  are  descril)ed  under  the  heading 
Diseases  of  the  P\etus.  The  majority  of  them,  however,  are  of  interest 
mainly  from  a  pathological  point  of  view,  and  have  no  obstetrical  signifi- 
cance, except  in  those  cases  in  which  they  lead  to  an  increase  in  the  bulk 
of  the  fcetiis,  which  in  turn  may  give  rise  to  ditlicuU  labor.  Accordingly, 
they  will  not  be  considered  in  this  place,  though  certain  of  them  will  be 
referred  to  in  the  chapter  upon  Fcetal  Dy«tcK;ia. 
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Spontaneous  expulsion  of  the  ovom  may  occur  at  any  period  of  preg- 
nancy, and  h  variously  desit;nated  according  to  the  degree  of  develop- 
ment which  the  product  of  coneejjtion  has  attained.  Thus,  it  is  customary 
to  speak  of  abortion,  of  miscarriage,  or  of  premature  labor,  respectively, 
according  a^  the  pregnancy  terniinates  Ix^fore  the  sixteenth  week^  hetween 
the  sixtc^enth  and  twenty-eightli  week,  or  at  a  later  period. 

Prior  to  the  ifixteenth  week,  owing  to  the  imperfect  development  of  the 
placenta,  the  entire  ovum  often  comes  away  intact.  From  that  time  on, 
however,  the  placenta  forms  a  definite  organ  and  the  expulsion  of  an 
intact  ovum  is  exceptional,  tlie  fn^us,  as  a  rule,  being  extruded  first,  and 
follow^ed  after  a  longer  or  shorter  period  by  the  placenta  and  membranes. 
After  the  twenty-eighth  week  the  course  of  labor  differB  but  little  from 
that  observed  at  full  term,  and  the  child,  if  properly  cared  for,  may  survive; 
its  chances  of  so  doing  inerea^iing  in  almost  geometrical  proportion  with 
every  additional  week. 

As  the  term  abortion  is  somewhat  suggestive  of  a  criminal  procedure,  it 
is  rarely  employed  in  popular  parlance,  a!l  cases  terminating  prior  to  the 
period  of  viability  being  designated  as  miscarriages.  Among  nuMlieal  men, 
on  the  other  hand,  the  latter  term  is  luit  little  userl,  and  it  is  customary 
to  speak  of  all  cases  ending  before  the  twenty-eighth  we4*k  as  abortions. 

Frequency, — It  is  dithcult  to  arrive  at  accnrate  conclusions  concerning 
the  frequency  with  which  spontaneous  abortion  occurs,  Inasuiuch  as  only 
such  women  as  are  more  or  less  seriously  ill  enter  lying-in  hos|)itals,  the 
statistics  based  upon  their  records  would  give  too  low  an  estimat*^ — in  my 
service  about  6  per  ci^nt.  of  all  patients.  On  the  other  hand,  sufficiently 
large  series  from  private  practice  are  not  available:  though  Malins  found 
that  If). 23  per  cent,  of  the  pregnancies  of  2,000  patients  ended  in  abortion. 
Franz  states  that  abortion  occurred  in  15.4  fKT  cent,  of  the  cases  admitted 
to  the  lying-in  hospital  at  lialle,  the  accitlent  being  more  than  twice  as 
frequent  in  multipara?  a,s  in  primiparjc,  A  conservative  estimate  would 
indicate  that  about  every  fifth  or  sixth  pregnancy  in  private  practice  emls 
in  abortion,  and  the  percentage  would  be  incr<*aBed  consiilernbly  were  the 
very  early  cases  taken  into  account,  in  which  there  h  i^rofuse  loss  of  blood 
follow^ing  the  retardation  of  the  menstrual  period  for  a  few  weeks.  Taus- 
sig estimates  that  one  abortion  occurs  to  every.^v^hibors,  and  considers  that 
consideraiily  over  one  quarter  of  all  abortions  are  erimimilly  induced. 
It  is  difficult  to  give  accurate  figures  in  this  regard,  but  it  is  generally 
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admitted  that  the  practicp  is  ViecoTnintr  more  and  more  frequent  in  all 
strata  of  society  tliroughmit  the  civilized  world. 

Etiology, —  III  till'  t^arly  moiith?i  of  [tretrnjiiicv  spoiittineoiis  expulsion  of 
the  ovuin  is  nearly  always  proecdod  by  the  death  of  the  firtiis.  For  ttiia 
reason,  the  coD?ideration  of  the  aetiology  of  abortion  practically  resolves 
itself  into  deternuning  the  causae  of  fecial  death.  Tn  the  later  months,  on 
the  other  hand,  the  ftetue  is  frequently  born  alive,  and  other  factors  must  be 
invoked  to  explain  its  expulsion.  Ftt^tal  death  may  be  due  to  al)normarities 
occnrrin^  in  the  ovum  itself,  or  to  some  disease  on  the  part  of  the  mother, 
and  now  and  a^ain  of  the  father. 

(a)  One  of  the  mo&t  usual  causes  for  the  death  of  the  f«rtU8  is  to  be 
foimd  in  abnormalities  of  dcveloj>ment,  which  are  inconsistent  with  life. 
The  investigations  of  Mall  indicate  that  such  conditions  are  present  in 
one-third  of  all  early  abortions,  and  would  have  resulted  in  nionatroeities 
had  pregnancy  continued.  In  another  group  of  cases  it  results  from  changes 
in  the  fcTtal  appendages,  sucli  as  excessive  torsion  of  the  cord,  hydramnios 
or  hydatidiform  mole.  In  the  last  named  affection  the  nutritive  material 
conveyed  to  the  intervillous  spaces  by  the  maternal  blood  merely  suiFices  to 
nourish  the  hypertrophic  villi,  little  or  none  remaining  to  be  transmitted 
to  the  child. 

Particularly  in  the  later  months  of  pregnancy,  syphilis  and  certain 
diseases  and  abnormalities  of  the  placenta  may  lead  to  the  same  result. 
Thus,  Merttens  and  Franqu^  have  dcscril>ed  an  obliterating  endarteritis 
in  the  vessek;  of  the  chorionic  villi,  independent  of  syphilis,  which  inter- 
feres with  the  fo'tal  circuhition  to  such  an  extent  as  to  be  incompatible 
with  life.  In  other  cases,  the  abundant  formation  of  red  or  white  infarcts 
may  throw  so  large  a  portion  of  the  placenta  out  of  function  that  the 
remainder  is  not  sufficient  to  supply  the  needs  of  the  fcjetus.  Such  almnr- 
malities  as  placenta  pra?via,  low  implantation  of  the  placenta,  or  vela- 
mcntous  insertion  of  the  cord,  as  well  as  premature  separation  of  the 
placenta,  may  likewise  bring  about  circulatory  conditions  inconsistent  witli 
foetal  h'fe. 

Diseases  of  the  heart  and  kidneys  may  likewise  play  a  prominent  part  in 
the  causation  of  fa:4a!  death.  In  the  former  it  is  attributed  to  imperfect 
aeration  of  the  blood;  in  the  latter  it  may  result  directly  from  the  accumu- 
lation of  excrementitious  substances  in  the  maternal  hlood  and  their  subse- 
quent transmission  to  the  fretus ;  or,  indirectly,  from  the  fact  that  large 
portions  of  the  placenta  are  thrown  out  of  function  by  extensive  infarct 
fonnation.  Less  commonly  diseases  of  the  liver  or  lungs  of  the  mother 
may  he  indirectly  responsible, 

(h)  As  was  pointed  out  in  the  chapter  upon  the  Accidental  Complica- 
tions of  Pregnancy,  all  acute  infectious  diseases  have  a  tendency  to  bring 
about  the  death  of  the  child  and  its  subsequent  expulsion  from  the  uterus. 
The  fatal  result  is  usually  due  to  the  transmission  of  toxins,  and  occasion- 
ally of  tlie  sjiecific  micro-organisms  from  the  mother  to  the  child.  Poison- 
ing with  phosphorus,  lead,  illuminating  gas,  and  other  substancea  may  lead 
to  similar  results. 

Fcetal  death  is  sometimes  attributable  to  malnutrition  on  the  part  of 
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the  mothtT,  altliough  ibis  is  verv  exceiitiniml.  On  tbc  other  hand,  it  is  Dot 
unusual  for  wniiien  sulTering  from  masting  diseases  to  give  birth  to  fully 
developed  eh  i  hi  re  n. 

(r)  Generally  Bpeaking,  abnorrualities  in  the  generative  traet  play  a 
oiost  important  part  in  the  aetiology  of  abortion.  Thus,  developmental 
anomalies  of  the  uterus,  or  imperfect  dcvelofjment  of  the  noTuially  formed 
organ,  may  be  responsible  for  conditions  which  are  unfavorable  fcir  the  im- 
plantation of  the  ovum  and  later  for  the  development  of  the  plaeental  circu- 
lation. Chronic  metritis  is  also  supposed  to  act  in  the  same  way*  Dense 
adhesions  about  the  tidjes  and  ovaries,  resulting  from  inflanimatory  proc- 
esses, only  rarely  interfere  with  the  expansion  of  the  uterus  sufheiently  to 
give  rise  to  abortion,  since  in  most  eases  the  bands  of  adhesions  gradually 
stretch  and  beeiime  elongated- 

Displacements  of  the  utems,  more  particularly  retroflexion  and  pro- 
lapse, are  justly  considered  as  very  important  factors  in  the  causation  of 
abortion.  As  a  rnle.  the  interruption  of  pregnancy  is  due  less  to  the  ab- 
normal position  of  the  uterus  than  to  lesions  of  its  endometrium  resulting 
from  circulatory  changes  incident  to  the  displacement.  In  the  rare  cases 
of  incarceration,  however,  the  accident  must  be  attributed  to  the  persistent 
abnormal  position  of  the  organ. 

The  most  important  condition  of  the  generative  tract  leading  to  the 
production  of  abortion  is  afforded  by  diseases  and  aluiormalities  of  the 
decidua.  In  the  hyi*ertrophie  forms  of  decidual  endometritis — decidua 
pnlyposa — the  bulk  of  the  niaterrial  blood  hroiitrlit  to  the  placental  site  goes 
to  nourish  the  hyperplastic  decidua,  while  in  the  atrophic  forms  the  condi- 
tions are  nnfavoralile  for  the  implantation  of  the  ovum  and  the  develop- 
ment of  the  placenta.  More  important  still  is  the  part  played  by 
chronic  glandular  endometritis  and  acute  inflammation  of  the  deeidua. 
These  conditions  are  frequently  accompanied  by  hamiorrliagic  ehanfreg, 
and  are  the  most  frequent  cause  of  aliortion  in  the  early  months.  Histo- 
logical examination  demonstrated  the  presence  of  acute  or  chronic  decidual 
endometritis  in  70  per  cent,  of  my  specimens,  but  in  many  instances  it  was 
impossible  to  determine  Mhether  it  was  the  primary  cause,  or  merely  an 
accidental  complication.  The  presence  of  myomata  in  the  walls  of  the 
uterus  must  lie  looked  ujion  as  an  occasional  factor,  almrtion  resulting  lesa 
from  the  mechanical  etfcet  of  the  tumor  itself  than  from  the  changes  in 
the  decidua  incident  to  it. 

McFayden  and  Bang  have  directed  attention  to  epidemics  of  abortion 
occurring  in  cattle,  and  have  shown  that  they  are  due  to  a  specific  micro- 
organism, which  leads  to  the  interruption  of  pregnancy  when  inoculated 
into  the  genitalia  of  healthy  animals.  H.  L,  Hussell  has  shown  that  similar 
conditions  obtain  in  this  country,  and  holds  that  the  economic  loss  con- 
nected with  it  is  exceeded  only  by  the  ravages  due  to  tuberculosis.  Appar- 
ently, such  infections  do  not  occur  in  women,  and  although  bacteria  are 
frequently  present,  they  are  simply  the  well-known  pyogenic  or  jaitrefactive 
varieties. 

In  a  few  eases  ihe  cause  of  abortion  is  to  be  sough f;  for  in  reflex  influ- 
ences, which  take  their  origin  from  lesions  of  the  generative  tract  or  from 
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tdmitted  that  the  practice  is  becoming  more  and   more   frequent    in 
•irata  of  Sf>ciHy  throughout  the  civilized  world. 

iEtiology. — In  the  early  months!  of  pregiiancv  sjmntaneous  expulsion  of 
the  ovum  is  nearly  always  preceded  by  the  deatli  of  the  fa»tus.  For  thw 
reaaon,  the  consideration  of  tlie  letiologA^  of  abortion  practically  resolves 
itself  into  determining  the  cause  of  fcetal  death.  In  the  later  months,  on 
the  other  hand,  the  fcetns  is  frequently  born  alive,  and  other  factors  must  be 
invokc*d  to  explain  its  expnlgion.  Fo&tal  death  may  be  due  to  ahnormalitiei 
occurring  in  the  ovum  iteelf,  or  to  some  disease  on  the  part  of  the  mother, 
and  now  and  npiin  of  the  father. 

(fi)  One  of  the  most  usual  causes  for  the  death  of  the  foetus  is  to  be 
found  in  abnormalities  of  development,  which  are  inconsistent  with  life. 
The  investigations  of  Mall  indicate  that  such  conditions  are  present  in 
one-third  of  all  early  abortions,  and  would  have  resulted  in  monstnisib'es 
had  pregnancy  continued.  In  another  group  of  cases  it  results  from  changes 
in  the  foetal  appendages,  such  as  excessive  torsion  of  the  cord,  hydramnios 
or  hydatidiform  mole.  In  the  last  named  affection  the  nutritive  material 
conveyed  to  the  intervillous  spaces  by  the  maternal  blood  merely  auflicea  to 
nourish  the  h^i^iertrophic  villi,  little  or  none  remaining  to  be  transmitted 
to  the  child. 

Particularly  in  tlie  later  months  of  pregnancy,  8}'phili8  and  certain 
diaeaaea  and  abnonnalities  of  the  placenta  may  lead  to  the  same  result, 
Thuai,  Merttena  and  Franque  have  descril>ed  an  obliterating  endarteritis 
in  the  vessels  of  the  chorionic  Tilli,  independent  of  syphilis,  which  inter- 
feres with  the  fcptal  circulation  to  such  an  extent  as  to  be  incompatible 
with  life.  In  other  cases,  the  abundant  formation  of  red  or  white  infarcts 
may  throw  m  larg?  a  portion  of  the  placenta  out  of  function  that  the 
remainder  »  not  anflkient  to  supply  the  needs  of  tlie  foetns-  Snch  abnor- 
malitJes  is  placenta  previa,  low  implantation  of  the  placenta,  or  rela- 
mtnlous  insertion  of  the  cord,  as  well  as  premature  eepsraticm  of  the 
fdacenta,  ma^^  Itkewi^  brtn^  about  ci^culatorr  conditions  inccmnstait  with 
fcptal  life, 

Dtseasea  of  the  heart  and  kidneys  may  likewise  play  a  prominent  part  in 
the  causation  of  fcetal  death.  In  the  former  it  is  attributed  to  imperfect 
aeration  of  the  blood ;  m  Om  latter  it  may  result  directly  from  the  acdUBW- 
latton  of  cxcrem<ntitio«s  siabatanees  in  the  maternal  blood  and  tbeir  aoba^ 
qnent  tranamia^on  to  the  fceins;  or,  indirectly,  from  the  fact  that  htrfe 
purtkiaa  of  the  plwesta  are  thrown  out  of  fanrtiaai  br  estenaDe  inCarcl 
fonDilks.  Less  eaaaoMiiilT  dtaeaaes  of  Hie  li^er  or  Ins^  of  Uk 
may  he  indirectly  responeible. 

{i\  As  was  pointed  oot  in  the  ^^^^W^  ^be  Aeeideiital 
tfooa  of  Prefnaney.  at^ggs  inft^a^T         via  bare  a  tendescr  lo  brimg 
albottl  the  death  of  ag^^^Hjj^^^K         ^cayokjop  from  tke 
TIm  fatal  resok  ]^^^^HI^^|P         W^^  ^  tioiaa.  and 
alhr  of  the  «1MH^     ^^^^  bcr  to  the  dtild. 
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the  luothtT,  although  this  i?  very  exce|>tioiiaL  On  the  other  hanj,  it  is  not 
iinu&ual  for  women  eutTering  from  wasting  diseases  to  give  birth  to  fully 
developed  children, 

(c)  Geoerally  speaking,  ahnormalitiea  in  the  generative  tract  play  a 
mogt  important  part  in  the  aetiology  of  abortion.  Thus,  developmental 
anomalieB  of  the  xiterus,  or  imperfect  development  of  the  normally  formed 
organ,  may  be  responsible  for  conditions  which  are  imfavorable  for  the  im- 
plantation of  the  ovum  and  hiter  for  the  development  of  tlie  placental  circu- 
lation* Chronic  metritis  is  also  supposed  to  act  in  the  same  way.  Dense 
adhesions  about  the  tubes  and  ovaries,  resulting  from  inflammatory  proc- 
esses, only  rarely  interfere  with  the  expansion  of  the  uterus  sufficiently  to 
give  rise  to  aliortion.  since  in  most  eases  the  hands  of  adhesions  gradually 
stretch  and  hecome  elongated. 

Displacements  of  the  uterus,  more  particularly  retroflexion  and  pro- 
lapse, are  justly  considered  as  very  imj>ortnnt  factors  in  the  causation  of 
abortion.  As  a  rule,  the  interruption  of  pregnancy  is  due  less  to  the  ab- 
normal position  of  the  uterus  than  to  lesions  of  its  endometrium  resulting 
from  circulatory  changes  incident  to  the  displacement.  In  the  rare  cases 
of  incarceration,  however,  the  accident  must  be  attrihutcd  to  the  persistent 
almormal  position  of  the  organ. 

The  most  important  condition  of  the  generative  tract  leading  to  the 
production  of  abortion  is  atForded  by  diseases  and  aluiormalities  of  the 
decidoa.  In  the  hypertrophic  forms  of  decidual  endometritigh— decidua 
polyposa~the  hulk  of  the  maternal  Idood  brought  to  the  placental  site  goes 
to  nourish  the  hyperjdastic  dccidua,  while  in  the  atrophic  forms  the  condi- 
tions are  unfavorable  for  the  implantation  of  the  ovum  and  the  develop- 
ment of  the  placenta.  More  important  still  is  the  part  played  by 
chronic  glandular  endometritis  and  acute  inflammation  of  the  decidua. 
These  conditions  are  frequently  accompanied  by  baemorrbagic  changes, 
and  are  the  most  frequent  cause  of  abortion  in  the  early  months.  Histo- 
logical examination  demonstrated  the  presence  of  acute  or  chronic  decidual 
endometritis  in  70  per  cent,  of  my  sfiecimens,  hut  in  many  instances  it  was 
impTissible  to  determine  whether  it  was  the  primary  cause,  or  merely  an 
accidental  complication.  The  presence  of  myomata  in  the  w^alls  of  the 
uterus  must  be  looked  upon  as  an  occasional  factor,  abortion  resulting  less 
from  the  mechanical  eflect  of  the  tumor  itself  than  from  the  changes  in 
the  decidua  incident  to  it. 

McFayden  and  Bang  have  directed  attention  to  epidemics  of  abortion 
occurring  in  cattle,  and  have  shown  that  they  are  due  to  a  specific  micro- 
organism, which  leads  to  the  interruption  of  pregnancy  when  inoculated 
into  the  genitalia  of  healthy  animals.  IL  L.  Kussell  has  sho\^7i  that  similar 
conditions  obtain  in  this  cnuutry,  and  hf>lds  that  the  economic  loss  con- 
nected with  it  is  exceeded  only  by  tlie  ravages  due  to  tuberculosis.  Appar- 
ently, such  infections  do  not  occur  in  women,  and  although  bacteria  are 
frequently  present,  they  aro  simply  the  well-known  pyogi^nic  or  putrefactive 
varieties. 

In  a  few  cases  the  cause  of  abortion  is  tii  be  sought  for  in  reflex  influ- 
ences, which  take  their  origin  from  lesions  of  the  generative  tract  or  from 
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admitted  that  the  practice  is  becoming  more  and  more  frequent  in  all 
strata  of  society  throughout  the  civilized  world. 

JEtiology. — In  the  early  months  of  pregnancy  spontaneous  expulsion  of 
the  ovum  is  nearly  always  preceded  by  the  death  of  the  foetus.  For  this 
reason,  the  consideration  of  the  sBtiology  of  abortion  practically  resolves 
itself  into  determining  the  cause  of  foetal  death.  In  the  later  months,  on 
the  other  hand,  the  foetus  is  frequently  bom  alive,  and  other  factors  must  be 
invoked  to  explain  its  expulsion.  Foetal  death  may  be  due  to  abnormalities 
occurring  in  the  ovum  itself,  or  to  some  disease  on  the  part  of  the  mother, 
and  now  and  again  of  the  father. 

(a)  One  of  the  most  usual  causes  for  the  death  of  the  foetus  is  to  be 
found  in  abnormalities  of  development,  which  are  inconsistent  with  life. 
The  investigations  of  Mall  indicate  that  such  conditions  are  present  in 
one-third  of  all  early  abortions,  and  would  have  resulted  in  monstrosities 
had  pregnancy  continued.  In  another  group  of  cases  it  results  from  changes 
in  the  foetal  appendages,  such  as  excessive  torsion  of  the  cord,  hydramnios 
or  hydatidiform  mole.  In  the  last  named  affection  the  nutritive  material 
conveyed  to  the  intervillous  spaces  by  the  maternal  blood  merely  sufSces  to 
nourish  the  hypertrophic  villi,  little  or  none  remaining  to  be  transmitted 
to  the  child. 

Particularly  in  the  later  months  of  pregnancy,  syphilis  and  certain 
diseases  and  abnormalities  of  the  placenta  may  lead  to  the  same  result. 
Thus,  Merttens  and  Franqu6  have  described  an  obliterating  endarteritis 
in  the  vessels  of  the  chorionic  villi,  independent  of  syphilis,  which  inter- 
feres with  the  foetal  circulation  to  such  an  extent  as  to  be  incompatible 
with  life.  In  other  cases,  the  abundant  formation  of  red  or  white  infarcts 
may  throw  so  large  a  portion  of  the  placenta  out  of  function  that  the 
remainder  is  not  sufficient  to  supply  the  needs  of  the  foetus.  Such  abnor- 
malities as  placenta  praevia,  low  implantation  of  the  placenta,  or  vela- 
mentous  insertion  of  the  cord,  as  well  as  premature  separation  of  the 
placenta,  may  likewise  bring  about  circulatory  conditions  inconsistent  with 
foetal  life. 

Diseases  of  the  heart  and  kidneys  may  likewise  play  a  prominent  part  in 
the  causation  of  foetal  death.  In  the  former  it  is  attributed  to  imperfect 
aeration  of  the  blood ;  in  the  latter  it  may  result  directly  from  the  accumu- 
lation of  excrementitious  substances  in  the  maternal  blood  and  their  subse- 
quent transmission  to  the  foetus;  or,  indirectly,  from  the  fact  that  large 
portions  of  the  placenta  are  thrown  out  of  function  by  extensive  infarct 
formation.  Less  commonly  diseases  of  the  liver  or  lungs  of  the  mother 
may  be  indirectly  responsible. 

(6)  As  was  pointed  out  in  the  chapter  upon  the  Accidental  Complica- 
tions of  Pregnancy,  all  acute  infectious  diseases  have  a  tendency  to  bring 
about  the  death  of  the  child  and  its  subsequent  expulsion  from  the  uterus. 
The  fatal  result  is  usually  due  to  the  transmission  of  toxins,  and  occasion- 
ally of  the  specific  micro-organisms  from  the  mother  to  the  child.  Poison- 
ing with  phosphorus,  lead,  illuminating  gas,  and  other  substances  may  lead 
to  similar  results. 

Foetal  death  is  sometimes  attributable  to  malnutrition  on  the  part  of 
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the  mother,  although  this  is  very  exceptional.  On  ilie  other  hantl,  it  is  not 
unusual  for  women  sutforing  from  wasting  diseases  to  give  birth  to  fully 
developed  ehildren, 

(r)  Generally  speaking,  ahnornialities  in  the  generative  tract  play  a 
most  important  part  in  the  setiology  of  abortion.  Thus,  developmental 
anomalies  of  the  uterus,  or  imperfeet  development  of  the  normally  formed 
organ,  may  be  responfiible  for  conditions  which  are  unfavorable  for  the  ini- 
plantation  of  the  ovum  and  later  for  the  development  of  the  placental  circu- 
lation. Chronic  metritis  is  also  supposed  to  act  in  the  same  way.  Dense 
adhesions  about  the  tubes  and  ovaries,  resulting  from  inflammatory  proc- 
e^-ses,  only  rarely  interfere  with  the  expansion  of  the  uterus  sulhciently  to 
give  rise  to  abortion,  since  in  most  cases  the  bands  of  adhesions  gradually 
stretch  and  become  elongated. 

Displacements  of  the  uterus,  more  particularly  retroflexion  and  pro- 
lapse, are  justly  considered  as  very  important  factors  in  the  causation  of 
abortion-  As  a  rule,  the  interruption  of  pregnancy  is  due  less  to  the  ab- 
normal position  of  the  uterus  than  to  lesions?  of  its  endometrium  resulting 
from  circulatory  changes  incident  to  the  displacement.  In  the  rare  cases 
of  incarceration,  however,  the  accident  must  be  attributed  to  the  persistent 
abnormal  position  of  the  organ. 

The  most  important  condition  of  the  generative  tract  leading  to  the 
production  of  abortion  is  alTorded  by  diseases  and  abnormalities  of  the 
deeidua.  In  the  hv|iertropbie  forms  of  decidual  endometritis — decidua 
polyposa— the  bulk  of  the  maternal  blood  brought  to  the  placental  site  goes 
to  nourish  the  hyperplastic  deeidua,  while  in  the  atrophic  forms  the  condi* 
tions  are  unfavorable  for  the  implantation  of  the  ovum  and  the  develop- 
ment of  the  jdacenta.  More  imfmrtant  still  is  the  part  played  by 
chronic  glandular  endometritis  and  acute  inflammation  of  the  deeidua. 
These  conditions  are  frequently  accompanied  by  biemorrhagie  changes, 
and  are  the  most  frequent  cause  of  abortion  in  the  early  months.  Histo- 
logical examination  demonstrated  the  presence  of  acute  or  chronic  decidual 
endometritis  in  70  per  cent,  of  my  specimens,  but  in  many  instances  it  w^as 
impressible  to  determine  whether  it  was  the  primary  cause,  or  merely  an 
accidental  complication.  The  presence  of  myomaia  in  the  walls  of  the 
uterus  must  be  looked  upon  as  an  occasional  factor,  abortion  rcBuJting  less 
from  the  mechanical  efTect  of  the  turaor  itself  than  from  the  changes  in 
the  deeidua  incident  to  it, 

MeFayden  and  Bang  have  directed  attention  to  epidemics  of  abortion 
occurring  in  cattle,  and  have  shown  that  they  are  due  to  a  specific  micro- 
organism, which  leads  to  the  internip>tion  of  pregnancy  w^hen  inoculated 
into  the  genitalia  of  healthy  animals.  H,  L.  Russell  has  shown  that  similar 
conditions  olitain  in  this  countrv*  and  holds  that  the  economic  lose  con- 
nected with  it  is  exceeded  only  by  the  ravages  dne  to  tuljcrculosis.  Appar- 
ently, such  infections  do  not  occur  in  women,  and  although  bacteria  are 
frequently  present,  they  are  simjily  the  well-known  pyogenic  or  f>utrcf active 
varieties. 

In  a  few  cases  the  cause  of  abortion  is  to  l>e  sought  fnr  in  reflex  influ- 
ences, which  take  their  origin  from  lesions  of  the  generative  tract  or  from 
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irritative  comlitious  abovit  tlie  li reacts.  In  very  rare  instances  the  accident 
is  attributalile  to  intt?n«=^e  mental  emotions — ^angrr,  fright,  or  grief- 
It  is  eU5tomiiry  to  flistin^uigh  between  frrcdis posing  and  exciiing  causes 
of  abortion*  The  various  factors  to  wbieh  tilhii^ion  has  just  been  made 
predispose  to  abortion,  while  the  exciting  cause  ifi  often  of  a  mechanical 
nature,  fiucli  as  a  slight  fall,  jan  or  overexertion.  The  statements  of  the 
patient  concerning  the  latter,  however,  must  be  received  with  caution,  as 
in  many  cases  they  are  merely  incidental  and  have  no  connection  with  the 
interruption  of  pregnancy.  At  the  same  time,  it  must  be  admitted  that  the 
apparently  healthy  uterus  sometimes  possesses  an  abnormal  degree  of 
irritability,  end  will  read  to  stimuli  which  ordinarily  would  be  without 
eiTect.  In  such  women  the  slightest  violence,  such  as  coitus,  a  misstep, 
tripping  over  a  carpet,  or  a  ride  over  a  rough  road,  may  bring  on  an  abor- 
tion; while  in  others  the  most  violent  exercise  and  the  rudest  manifHdations 
may  be  borne  with  imfninity.  Occasionally  a  simjde  bimanual  examination 
may  be  followed  by  an  abortion ;  wliile,  on  the  other  hand,  every  physician 
can  recall  cases  in  which  a  mnml  has  been  introduced  into  the  pregnant 
uterus  without  ill  effects,  and  in  rare  instances,  in  the  later  months,  the 
repeated  introduction  of  a  large  bougie,  or  even  of  a  Chnmpetier  de  Ribes 
balloouj  will  fail  to  bring  about  sattsfaetory  uterine  contractions. 

{((}  Practically  the  only  paternal  cause  of  abor- 
tion is  syphilis,  wliieh,  as  has  already  been  said, 
frcffuently  leads  to  the  changes  in  the  placenta  and 
the  organs  of  the  fcetus,  which  bring  about  its  death 
and  |>remature  expulsion  from  the  uterus. 

To  sum  up,  the  most  important  a^tiological  fac- 
tors in  the  interruption  of  pregnancy  in  the  first 
four  months  are  endometritis,  uterine  displace- 
nR*nts,  and  abnormalities  in  development,  while 
after  this  period  syphilis  and  Bright's  disease  play 
a  similar  role.  Thus,  Sentex,  in  485  cases  of  intra- 
uterine death  occurring  in  the  later  months  of 
pregnancy  in  Pinard's  clinic,  found  the  underlying 
cause  to  be  syphilis  in  4*2.7,  albuminuria  in  10.8, 
and  diseases  and  abnormulities  of  the  fietus  in  11.1 
per  cent. 

It  is  not  unusual  to  meet  with  women  who  give 
a  history  of  repeated  abort icm  or  premature  labor 
occurring  at  about  the  same  time  in  a  number  of 
^ueressive  pregnancies.  If  the  interruption  has  oc- 
curred in  the  first  half  of  pregnancy,  careful  exam- 
ination will  usually  demonstrate  the  existence  of  an 
eudnmctritis  or  a  uterine  displacenjent ;  and  it  is 
only  after  the  cure  of  the  underl;ving  condition  that 
subsequent  pregnancies  can  lie  expected  to  progress  to  full  term,  W\\en 
repeated  premature  labor  has  occurred  in  the  second  jalf  of  gesta- 
tion, signs  of  albuminuria.  Bright V  Tisease,  or  syphilis  will  usually  be  dis- 
covered, thongli  occasionally  no  satisfactory  explanation  can  be  adduced. 


Fio.  490 , — F.AHLY  Abor* 
TloN,    Rhowing    De- 

CIDUA     llElrmcXA    AKO 

Sbhotina   with    De- 
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Pathology.— In  the  first  half  of  pregnancy*  tlie  immediate  eatisc  of  the 
expuLeiion  of  the  ovum  is  to  be  found  in  ho^morrhagic  changes  in  the  deeidua* 
Concerning  their  mode  of  production  we  must  confess  a  profound  ignorance, 
although  when  endometritis  is  the  nnderlying  cause  their  origin  is  readily 
understood.  These  changes,  which  are  most  marked  in  the  deciclua  scroti na, 
are  followed  bv  degeneration  of  the  affected  tissues,  as  the  result  of  which 
the  attachment  of  the  ovum  becomes  more  or  less  loosened,  and  the  product 
of  conception  comes  to  act  as  a  foreign  body,  and  gives  riBe  to  uterine  con- 
tractions, which,  alter  a  longer  or  shorter  period,  lead  to  lis  expulsion. 


u 


Fio,  500,— TxTBEROus  SnBCSOBiAL  Hjcmatoma  (Brcus).     XI. 


Especially  in  the  early  months,  the  entire  ovum  may  be  expetled  after 
a  few  premonitory  symptoms,  and  frecjuently  the  entire  decidual  lining  of 
the  uterine  cavity  is  caet  of!  at  the  same  time.  In  snch  cases  a  triangular 
sac  comes  away  whicli  represents  the  decidua  vera,  which  cont^iins  in  its 
interior  the  roundcil  vesicular  ovum,  covcrtd  by  tlie  decidua  reflcxa.  More 
fre«juently,  however,  tlie  decidua  vera  remains  in  ntero,  while  the  ovum, 
surrounded  by  the  decidua  reflcxa,  is  expelled-  Occasionally  the  reflexa 
is  torn  through,  and,  together  with  the  decidua  vera  and  scroti na* 
is  retained  in  ufero,  while  a  sliaggy,  more  or  less  spherical  structure  is  east 
oS — the  ovum  surrounded  by  the  chorionic  villi. 
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As  pregnancy  advances,  the  expulsion  of  the  entire  ovum  is  observed 
lees  frequently,  so  tliat  after  the  fourth  niontli  it  h  the  rule  for  the  mem- 
hranes  to  rupture  and  the  foetus  to  be  ex]>el]ed  by  itself,  to  be  followed,  or 
not,  by  the  placenta  and  membranes.  Occasionally  the  entire  ovum  may 
be  expelled  even  at  a  later  period,  and  I  have  seen  several  cafies  in  which 
this  occurred  as  late  as  the  seventh  or  eighth  month.  This,  however,  is  very 
imusuah  the  course  of  premature  labor  being  identical  with  that  observed 
at  full  term. 

In  many  early  abortions,  the  expelled  ovum  is  a  thin-walled  cystic  struc- 
ture, filled  with  clear  fluid  and  containing  a  minute  degenerated  embn^o, 
or  only  a  remnant  of  the  umbilical  cord.  This  condition  represents  an 
early  stage  of  hydramnios^  and  corresponds  to  the  dropsical  or  blighted 
ovum^of  the  early  writers. 

In  many  instances,  the  process  of  abortion  occurs  very  slowly,  so  that 
the  blooil  poured  out  between  the  perijihery  of  tlie  ovum  and  the  decidiia 
has  an  opportunity  to  coagidate.  Under  such  conditions,  the  ovum  on  its 
expulsion  is  surrounded  by  a  capsule  of  clotted  blood  of  varying  thickness 
with  degenerated  chorionic  villi  scattered  through  it.  In  its  interior  is  a 
small  cavity  filled  with  clear  fluid  and  lined  by  a  thin,  glistening  membrane 
(the  amnion) J  from  one  point  of  which  hangs  the  umbilical  cord  and 
the  partially  degenerated  foetus.  Such  structures  arc  classified  as  blood 
or  cajiieom  moles,  according  to  their  appearance.  In  the  former  the  cap- 
Bule  of  coagulated  blood  is  red  in  color,  while  in  the  latter  it  presents  a  paler 
appearance,  the  result  of  filjrin  formation  (Fig,  501). 

Now  and  then,  the  interior  of  such  structures,  instead  of  being  lined  bj 

the  smooth  amnion,  may  present  an  irreg- 
ular nodular  a|>pearance,  which  is  due  to 
the  formation  of  hsematomata  of  varying 
size  beneath  the  amnion  and  chorion.  This 
condition,  to  which  Granville  applied  the 
tenu  iyrum  iuhervulosnm.  has  been  more 
partiuuhirly  studied  by  Breos,  who  desig- 
nated it  as  tuberous  suhchotial  hitmaioma 
of  the  decidua  (Fig.  500)  ;  while  Berry 
Hartj  and  Taussig  described  the  condi- 
tion as  hsematoma  mole,  or  tuberous 
fleshy  mole,  respectively,  Breus  believed 
that  the  tuberous  appearance  was  the  re- 
sult of  hiemorrhage  into  collapsed  folds 
of  the  amnion,  while  Gottschalk,  Wal- 
ther,  Hart,  and  others  considered  tliat 
the  hseniorrhage  w^as  the  primary  factor. 
Davidsohn  and  Taussig  take  the  view^ 
tlud  the  fJisproportion  between  the  size 
of  flic  ftetus  and  tlie  ovum  is  tlio  result 
nf  liyflranmios,  and  after  the  death  of 
the  formiT  the  amiiiolie  fluid  is  gradually  absorbed,  when  the  redundant 
amnion  Ijix-omes  folded  upon  itself^  the  blood  being  effused  into  its  fold^l 
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In  a]]  iiterme  moloe  the  fcotus  is  relatively  smaller  in  size  than  wouM 
niitiirally  torrespnnfl  with  th*?  menstrual  liit^tory.  This^  fact  indicates  that 
the  process  is  of  gradual  ffiriuafion,  and  that  a  coni?tdurahle  period  has 
elapsed  hetween  the  death  of  the  fu'tus  and  the  expulsion  of  the  ovum*  Not 
yneonimonly,  indeed,  the  fo4us  may  underfro  complete  dissolution,  or  he 
rcpreBented  merely  by  a  i^iuh  of  und>jlieal  eord  luui^in^'  from  the  interior  of 
tiie  ovum  ;  while  in  rare  instances  all  trace  of  it  may  disappear,  and,  after 
resorption  of  the  amniotic  fluid,  tlie  ovum  may  he  represented  by  a  solid 
mass  of  varying  size,  composed  of  chorionic  villi  cmhedded  in  coa^lated 
Ijlood, 

Dissolution  of  the  dead  fretiis  is  possible  only  in  the  early  weeks  of 
pregnancy,  and  cannot  oceur  after  it  has  attnincd  any  considerable  pro- 
portions. In  the  latter  class  of  cases  the  retained  fa^tus  may  undergo 
maceration.  In  such  circnm stances*  the  bones  of  the  skull  collapse,  the 
ahdomen  becomes  distended  with  a  blood-stained  fluid,  and  the  entire  ftetus 
takes  on  a  dull  reddish  color  due  to  j^taining  with  hlood  pigment.  At  the 
same  time  the  skin  softens  and  peels  off  at  the  slightest  touch,  leaving 
_l>ehind  the  bright-red  eoriiim.  The  internal  organs  degenerate,  and  become 
sft  and  friabi€%  losing  their  capacity  for  taking  wp  the  usual  histological 
Ftains.  In  rarer  instances  the  foetus  becomes  compressed  and  takes  on  a 
dry,  parehment-like  appearance — mummification.  This  is  rarely  observed 
in  ordinary  abortion^  hut  is  noted  with  comparative  frequency  in  twin 
pregnancies,  when  one  foetus  has  died  at  an  early  period  while  the  other 
has  gone  on  to  full  development — fcptue  papyraceus. 

In  very  excejitional  instancies,  the  fcetns  may  be  retained  in  idero  for 
a  long  period,  until  the  deposition  of  lime  salts  upon  it  converts  it  into 
what  is  known  as  a  Uthopcpdion.  This  phenomenoOj  though  extremely  rare 
in  uterine  pregnancy  in  human  beings,  is  relatively  common  in  the  lower 
animals.  In  extra-uterine  gestation,  on  the  other  hand,  it  is  not  of  unusual 
occurrence. 

Clinical  History, — From  a  clinical  standpoint,  it  is  a  matter  of  consid* 
eraijle  importance  to  distinguish  the  period  at  which  the  pregnancy  is 
terminated.  WTien  it  occurs  in  the  first  half  it  is  not  unusual  for  the  €>vum 
to  be  expelled  as  a  whole,  while  in  the  second  half  of  pregnancy  the  course 
of  events  is  similar  to  that  observed  at  a  full-term  labor. 

The  onset  of  abortion  is  usually  preceded  by  certain  premonitory  symp- 
toms, the  most  important  of  which  are  biemorrhage  and  pain  in  the  back 
and  lower  abdomen.  Loss  of  blood,  no  matter  bow  slight,  in  the  early 
months  of  pregnancy,  should  always  he  regarded  with  suspicion,  for,  if  it  l>e 
not  a  premonitory  sjToptom  of  abortion,  it  usually  indicates  the  existence  of 
a  decidual  endometritis,  or  an  abnormal  implantation  of  the  placenta. 
When  due  to  the  former,  the  discharge  is  T?sually  not  very  j>rofuse,  and  is 
of  a  dirty  brown  or  brownish-red  color,  while  when  due  to  the  latter  it  is 
apt  to  be  more  profuse  and  distinctly  bloody  in  character.  The  premonitory 
bleeding  may  persist  for  weeks,  or  be  promptly  followed  by  the  expulsion  of 
the  ovum.  Indeed,  in  some  cases  the  latt-er  event  may  occur  so  rapidly  as 
to  surprise  the  patient. 

When  a  patient  in  the  first  few  weeks  of  pregnancy  begins  to  lose  blood, 
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and  tlie  flow  h  as-fc^ociatod  with  pain  in  the  knver  abdomen  and  bark,  an 
abortion  is  ihretdefinL  lU  however,  does  not  become  imminait  unless  the 
lia?morrhage  be  profuse  or  the  cervix  coTisiderably  dilated;  even  in  the  latter 
event  it  is  not  impossible  for  the  dit^tiirbani-e  to  t^iitiside,  and  for  i>regiiancy 
to  go  on  without  interruption.  On  the  other  hand,  roj^ure  of  the  inein- 
braneg  and  escape  of  the  liqnor  aninii  indicate  tliat  abortion  is  inevitable. 

When  abortion  becomes  iniiuinent,  the  Inemorrhage  is  usually  quite  jiro- 
fuse,  thoyi^h  as  a  rnle  not  sufficient  to  endan^^er  the  life  of  the  woman. 
At  the  same  time  8lie  experiences  severe  cramp-hke  pains  in  the  abdomen 
due  to  the  uterine  contractions,  which  later  become  distinctlv  bearing-down 
in  character.  After  the  cervix  has  become  guHicicntly  dilated,  the  detached 
ovum  may  be  expelled  intact  from  the  u terns,  and  wlien  not  retained  in  the 
vagina  comes  away  spontaneously.     This  is  known  as  romphte  abortion. 

More  frequently,  on  the  other  hand,  after  rupture  of  the  membranes 
and  the  escape  of  the  amniotic  fluid,  the  fa^tus  alone  is  expelled,  while  the 
placenta  and  niemliranes  remain  in  the  uterus — incomplde  aboriion.  In 
such  cases  the  hirmorrhage  usually  persists  nntil  the  retained  structures 
are  extruded  spontaneously  or  are  removed  artificially,  though  the  pains 
usually  cease  with  the  expulsion  of  the  fietus*  After  the  uterus  has  rid 
itself  of  the  product  of  conception,  the  bapmorrhagc  and  pain  cease,  and  a 
process  of  involution  begins,  identical  with  that  observed  after  full-term 
labor*  In  my  experience  s|jontaneoos  aboriion  occurs  most  frequently 
during  the  second  and  third  months  of  pregnancy,  and  the  relative  inci- 
dence of  the  complete  to  the  incomplete  variety  is  in  the  ratio  of  one  to 
three. 

Treatment — Prophylactic  treatment  is  most  important,  although,  as 
a  rule,  it  is  not  available  in  women  aborting  for  the  first  time.  If,  how- 
ever, the  patient  presents  a  history  of  re[)eaied  abortion  or  premature 
labor,  precautionary  measures  should  be  instituted  before  conception  has 
again  taken  place. 

The  general  and  local  condition  should  he  carefully  investigated  and 
any  abnormality  subjected  to  appropriate  treatment.  If  the  patient  has  a 
retroflexed  uterus,  the  organ  should  be  replaced  and  held  in  position  hy 
a  properly  fitting  piessary.  If  tire  desired  results  are  not  obtained  in  this 
way,  the  uterus  should  be  suspended  hy  a  suitalde  operation.  If  endonu?- 
tritis  be  present,  the  patient  should  be  curetted  and  warned  against  be- 
coming prejH^nant  until  sufficient  time  has  elapsed  to  allow  the  uterus  to 
recover  from  the  morViid  condition.  If  the  symptoms  reappear,  the  opera- 
tion should  be  repeated.  If  there  is  no  abnormality  in  the  generative  tract, 
the  possibility  of  syphilis  in  either  parent  should  be  borne  in  mind.  Tlie 
Wassermann  reaction  should  he  tested,  and  appropriate  treatment  instituted 
if  it  proves  positive.  The  urine  should  always  he  carefully  examined  with 
a  view  to  determining  the  presence  or  aljsencc  of  renal  lesions. 

If  past  experience  has  shown  that  the  patient  has  an  irritable  uterus 
and  is  predisposed  to  abort  upon  the  slightest  provocation,  coitus  should 
be  interdicted  during  pregnancy,  and  the  patient  he  cautioned  against  over- 
exertion, particularly  upon  the  days  during  %vhich  the  menstrual  period 
would  ordinarily  occur,  and  be  encouraged  to  lead  a  careful,  well-ordered 
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existence.  Occasionally,  tlie  only  eHicient  means  of  leatling  the  process  to 
a  i?iuri  !=sfiil  ttTmhialiun  h  by  keepini,'  tlie  ])atii'nt  in  IkhI  liirnii^TfKdit  preg- 
nancy. 

Ttraimtttl  of  Thratlntvd  Abortion, — Whenrvcr  symiitonis  of  tlireat- 
ened  aljortion  appear,  the  patient  j^limihl  \\v  placid  in  hnl  and  kept  in  w 
rceunibent  position.  If  pains  occur,  a  hypodermic  injection  of  i^  grain  *il' 
morphine  elionld  be  admiuistercil  at  once.  In  lie  fnl lowed  by  1-gruin  rectal 
suppositories  of  extract  of  ojiium,  repented  at  intervals  of  every  four  or  six 
hnurs.  Better  results  are  occasionally  obtained  hy  eonibinini,'  the  opium 
with  the  extracts  of  hyoscyamus  and  vihurnuni  pruni folium.  The  folluwiug 
suppository,  administered  every  fnur  or  six  hours,  according  to  circum- 
stances,  <iften  gives  most  satisfactory  results: 

3*  Codife    aulphat. ,  gr.  as, 

Ext.     hya»eya«*i g'-  j- 

Ext.    viburni    pruni fuUi gr,  v. 

OL    tbt-^nbronm* q.  a. 
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In  many  instances  the  symptoms  rapidly  suhside  under  such  treatment, 
but  the  patient  should  be  kept  in  bed  for  at  least  a  week  after  their  disap- 
pearance, in  the  hope  of  avoiding  any  repetition* 

In  other  cases,  the  pain  yiehls  to  the  administration  of  sedatives,  but 
the  htemorrhage  persists,  and  we  then  have  to  decide  how  long  we  are  justi- 
fied in  permitting  the  bloody  uterine  discharge  to  continue,  and  whether 
there  is  any  probability  that  the  pregnancy  will  progress  normally. 

So  long  as  the  loss  of  blood  does  not  exceed  that  usually  observed  at 
the  menstrual  period,  the  How  is  not  necessarily  incompatible  with  the 
continnance  of  [iregnancy,  and  may  be  permitted  to  go  on  for  some  time. 
In  view  of  the  part  played  by  developnientul' abnormalities  of  the  feet  us 
in  the  production  of  abortion,  it  is  my  ojjinion  that  pal liti five  treatment  is 
frequently  continue<l  unnecessarily  long.  Conse([uently,  if  the  symptoms 
do  not  disapf)ear  after  a  few  weeks,  I  allow  the  patient  to  assume  her  usual 
avocations,  in  the  hojH'  that  the  threatened  abortion  will  berouie  inevitable. 
On  the  other  hand,  if  the  bleeding  becomes  so  profuse  that  the  patient  be- 
gins to  show^  signs  of  anaemia,  the  uterus  should  be  emptied  liy  tlie  methods 
to  be  described  later.  In  many  instances^  notwithstanding  appropriate  treat- 
ment and  rest  in  bed,  slight  hiemorrhage  may  persist  for  weeks,  and  It  then 
bcf^omes  necessary  to  ascertain  whether  there  is  any  possibility  of  the  |ireg- 
nancy  continuing,  l^nfortunately,  this  ]>roblem  usually  requires  several 
weeks  for  its  solution.  Thus,  if  binmnual  examination  shows  at  the  end 
of  two  weeks  that  the  uterus  has  remained  stationary  in  size,  one  is  justified 
in  concluding  that  the  foetus  has  perished;  while,  on  the  other  hand,  an 
increase  jirobably  indientes  that  the  feet  us  is  still  alive,  but  does  not  neces- 
sarily mean  that  pregnancy  will  go  on  to  a  happy  termination.  As  soon  as 
we  are  convinced  that  the  feetus  is  dead,  the  uterus  should  be  emptied.  In 
such  cases  nothing  can  be  gained  by  delay,  as  abortion  will  inevitably  occur 
sooner  or  later,  whereas  teruporizing  treatment  sometimes  exposes  the 
patient  to  serious  danger. 
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Treatment  of  Inevilahle  AbortwiL — When  convinced  that  abortion  is 
inevitabk',  |mrli<iilarlv  in  ihta^e  a^^vs  m  which  thu  ha*rnori"hage  ig  profuse, 
the  utt-rus  should  lie  em  plied  in  the  nuM  conRrvative  inauner,  the  choice 
of  procedure  dein-ndin^'^  upon  tlie  degree  of  dilatation  of  the  cervix.  If  it 
be  sulliciciitly  patiiloos  to  admit  a  linger,  the  patient  i^hould  Ik?  au^psthetized, 
brought  to  the  edge  of  the  bed,  and  jirej>ared  for  operation.  The  carefully 
sterili^ied  hand,  anointed  with  sterile  vaseline,  having  been  introduced  into 
the  vagina,  one  or  preft  rably  two  Ungerfi  are  carried  np  into  tlie  uterine 
cavity,  and,  nnder  the  guidance  of  the  other  hand  applied  over  the  ahdomen, 
peel  ofF  the  ovum  from  the  uterine  wall  and  elowly  extract  it.  If  this 
cannot  be  efTeeted,  the  ovum  should  be  broken  up  by  the  finger,  and  the 
fragments  extracted  by  means  of  a  placental  or  ovum  forceps,  under  the 
guidance  of  a  finger  within  the  uterus. 

But  if,  as  often  happens,  tlie  cervix  is  not  auttieiently  dilated  to  permit 
the  introduction  of  a  finger,  the  cervical  canal  imd  vagina  should  be  packed 
tightly  with  a  narrow  sterile  gauze  bandage,  as  described  in  Cliapter  XXIV. 
When  removed  at  the  end  of  twx^nty-four  hours,  tlie  jmck  frequently  brings 
with  it  the  intact  ovum;  but,  even  if  this  does  not  occur,  the  cervix  will 
generally  be  sulTiciently  dilated  to  permit  the  introduction  of  the  finger, 
when  the  ovum  can  be  removed  aa  recommended  above.  The  introduction 
into  the  cervical  canal  of  a  laminaria  tent  is  recommended  by  many  authori- 
ties. While  it  aifords  a  satisfactory  method  of  dilatation,  I  strongly 
deprecate  its  employment,  as  I  know  no  way  by  which  it  may  be  rendered 
absolutely  sterile, 

Kxcei>t  when  the  haemorrhage  ib  so  profuse  as  seriously  to  tlircaten  the 
patient's  life,  these  methods  of  |>rocedure  are  preferable  to  the  rapid  dilata- 
tion of  the  cervix  with  a  GoodeU  or  some  gimilar  dilator,  followed  by  the 
immediate  removal  of  the  ovum  by  means  of  a  curette  or  polyjius  forceps. 
Moreover,  the  cervix  h  souietimcs  so  resistant  that  it  is  impossible  to  dilate 
it  8ufliciently  to  permit  the  introduction  of  the  linger,  the  employment  of 
which,  in  my  opinion,  is  essential  for  the  proper  evacuation  of  the  uterus 
and  the  careful  exploration  of  its  cavity  after  removal  of  the  ovum. 

No  doubt  the  uterus  can  be  satisfactorily  evacuated  in  most  cases  by 
means  of  the  curette  and  polypus  forceps,  but  no  instrument  lias  ever  been 
invented  which  will  prove  an  efhcient  substitute  for  the  earefwlly  trained 
sense  of  touch  when  it  becomes  necessary  to  satisfy  one's  self  that  no  rem- 
nantg  of  the  ovum  are  still  retained  in  the  uterus.  On  several  oceasionct 
I  have  seen  patients  profoundly  exsanguinated  from  profuse  haemorrhage 
following  the  8uj)posed  thorough  removal  of  the  product  of  conception  by 
curettage,  but,  on  introducing  the  finger  into  the  uterus^  I  have  found  that 
it  still  contained  the  bulk  of  the  ovum.  Experiences  of  this  kind  have 
therefore  k*d  me  to  do  away  with  the  use  of  im^triiments  except  in  very  rare 
cases,  ^loreover,  in  addition  to  the  fart  that  they  fulfill  their  object  only 
imperfectly,  they  are  not  devoid  of  danger.  Every  gynaecologist  is  familiar 
with  eases  in  which  the  softened  uterus  has  been  perforated  by  the  curette, 
and  knows  of  rare  instances  in  which  a  loop  of  gut  has  prolapsed  through 
the  opening  so  made.  With  these  exjjcriences  in  mind,  it  has  become  more 
and  more  my  j>ractice  to  resort  to  vaginal  hysterotomy  whenever  prompt 
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evanuUion  of  th(i  uteriit^  Iji^conios  Decepsary  in  tlie  prei^euiT  of  a  ri^^iJ  cer- 
vix, the  only  contra-indieation  he'm^  the  existence  of  infect  ion. 

When  the  ovnra  has  heen  expelled  intact,  as  in  eoniplete  abortion,  there 
is  no  necessity  for  further  interference;  and,  as  a  rule,  if  the  deeidiia  vera 
jfl  not  cast  off,  it  is  not  advisable  to  attempt  its  removal  by  means  of  the 
curette,  as  it  is  nsimlly  expelled  spontaneously  within  a  few  days.  At  the 
same  time,  the  pliysician  should  always  satisfy  himself  by  careful  inspec- 
tion that  the  entire  ovum  has  come  away,  and  that  portions  of  it  are  not 
retuined.  In  incomplete  abortion,  on  the  other  hand,  tlie  retained  phicenta 
and  niembranes  should  be  removed  manually  by  the  methods  already  de- 
eeribed,  since  as  soon  as  tlie  uterus  is  emptied  it  contracts  and  the  danger  of 
hseuujrrhage  has  passed. 

It  often  happens  that  the  physician  does  not  see  the  patient  until  some 
days  after  the  expulsion  of  the  fietus,  when  he  is  summoned  on  account 
of  the  persistent  lose  of  blood.  In  such  cases  the  cervix  is  usually  found 
to  be  retracted  to  sneh  a  deo^rt^  that  it  will  not  admit  the  finger,  but  it 
can  readily  be  sufficiently  dilated  by  means  of  a  Ooodell  dilator  to  permit 
the  introduction  of  a  finger,  after  w^hieh  the  remnants  of  the  ovum  are 
removed. 

In  many  cases  of  criminally  induced,  or  neglected,  abortion  infection 
may  occur.  Symptoms  may  develop  while  the  entir^^  ovum  is  still  in  the 
uterus,  in  the  course  of  an  incomplete  abortion,  or  after  the  completion  of 
the  entire  process.  The  latter  will  be  considered  in  the  chapter  upon  puer- 
penil  infection.  The  two  former  conditions  are  always  serious,  and  are 
responsible  for  the  greater  part  of  the  (leaths  following  abortion.  The 
infection  may  be  due  to  the  strepttx-oceus  or  to  the  various  so-called  putre- 
factive bacteria,  and  in  hosjiital  practice  it  is  advisable  to  take  an  intra- 
uterine culture  before  undt^Haking  any  manipulation.  The  prognosis  is 
always  serious  when  the  former  bacteria  are  concerned,  but  very  favorable 
when  they  are  absent.  In  either  event,  the  uterus  should  be  promptly  emp- 
tied in  the  most  conservative  manner,  and  afterward  washed  out  with 
an  abundance  of  sterile  salt  solution.  The  complication  of  a  rigid  cervix 
is  always  a  source  of  anxiety,  as  the  existence  of  inftH:?tion  coutraindicates 
the  employment  of  vaginal  hysterotomy,  and  renders  nu>re  serious  the 
lacerations  which  are  usually  associated  with  instrumental  dilatation; 
whereas  in  cases  of  infected  incomplete  abortion  the  uterus  can  usually  he 
emptied  without  difficulty.  Fortunately,  in  the  great  majority  of  cases, 
the  temperature  promptly  falls  after  evacuating  the  uterus,  aud  the  patient 
goes  on  to  complete  recovery.  In  ray  streptococcus  cases,  however,  the 
mortaHty  was  28  per  cent.,  and,  in  view  of  a  similar  experience,  Winter 
has  raised  the  question  as  to  whether  it  would  not  he  better  in  such  cases 
to  defer  interference  until  the  neute  symptoms  liave  subsided. 

With  the  exception  of  infected  cases,  the  prognosis  following  abortion 
is  excellent,  provided  a  rigid  technique  is  scrupulously  observed.  I  have 
never  had  a  death  in  an  uninfected  patient,  and  Young  and  Williams  in 
a  series  of  1.3^n  such  cases,  with  an  o|ierative  incidence  of  87  per  cent., 
record  a  mortality  of  only  0.07  per  cent. 

The  treatment  of  abortion  in  the  second  half  of  pregnancy  and  of  pre- 
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mature  labor  is  identical  witli  that  already  descrilMK!  for  full-term  labor, 
and  does  not  retjiiire  further  mention. 

Missed  Abortion* — Tiiis  term  wae  applied  by  Oldham  to  the  ca^ee  in 
which  the  fcetyfi  is  retained  in  the  nterine  cavity  for  months  or  years  after 
its  death.  The  condition  Ofcurt«  frequently  in  mares,  cow^,  and  sheep,  but 
comparatively  rarely  in  wofuen.  Seventy  cases  were  collected  from  the 
literature  by  Gracfe  in  lS9fi,  and  ltl5  by  E-  Fraenkel  in  1903,  though 
I  am  convinced  from  my  own  experience  that  such  ligures  give  a  very 
inadequate  idea  of  tlie  frequency  of  tlie  condition. 

Retention  may  exist  for  a  long  period  without  gi^'^"^  ^^^^  ^^  syniptoms, 
and  Bucli  a  po^ftihility  jshould  always  be  home  in  mind  in  the  case  of  an 
abortion  occurring  in  a  woman  who  has  been  for  some  time  BCparated  from 
her  husband,  inasmuch  as  an  error  in  this  regard  occasionally  results  in 
irreparable  damage  to  her  characten  In  other  cases  the  patient  may  belie%*e 
herself  to  he  in  the  seventh  or  eighth  month  of  pregnancy,  and  yet  on 
examination  the  uterus  will  be  found  to  eorres[)ond  in  size  to  that  of  a 
much  less  advanced  period.  More  frequently,  however,  the  patient  may 
present  signs  of  threatened  abortion,  but,  after  a  varying  period,  the  loss 
of  blood  and  the  pain  disappear  under  approjiriate  treatment,  so  that  there 
is  apparently  every  prospect  that  the  ])regnancy  will  go  to  term.  Some 
montlis  later  the  ]>hysieiaii  will  he  consulted  on  account  of  the  failure  of 
the  abdomen  to  enlarge,  or  the  occurrence  of  regressive  changes  in  the 
breast,  when  upon  examination  the  uterus  will  be  fotind  to  be  siualler  than 
it  was  at  the  time  of  the  threatened  abortion.  Not  uncommonly  the  con- 
dition, after  persisting  for  some  time  without  symptoms,  may  exert  an 
appreciable  ef!ect  upon  the  patient,  who  may  suddenly  begin  to  lose  flesh, 
suffer  from  a  foul  taste  in  her  nmufh.  jterhaj^s  present  a  slight  elevation 
of  tem]>eraturej  and  occasionally  spiqitoms  of  niental  derangement. 

According  to  Veit  and  Gracfe,  the  retention  is  to  be  attributed  to  a 
lack  of  irritai>ility  on  the  part  of  the  uterus,  whicli  does  not  contract  as 
usual  under  the  stimulation  exerted  by  the  dead  ovum  acting  as  a  foreign 
body.  In  quite  a  number  of  cases  the  ftetus  has  been  retained  for  more 
than  one  year,  and  in  one  instance  for  twenty-etght  years.  After  expul- 
sion the  ovum  frt'quently  presents  the  characteristic  structure  of  a  ha?nia- 
toma  mole;  in  other  cases  there  are  no  manifestations  of  hauuorrhage,  and 
one  has  to  deal  with  a  so-called  -VlrojKsical  ovum."  In  one  of  uiy  cases, 
which  had  persisted  for  more  than  one  year,  the  fn?tus  was  mummified,  the 
amniotic  fluid  ahnost  entirely  resorbed,  and  the  placenta  transformed  into 
an  infaret-like  nuiss. 

Wlienever  the  diagnosis  is  estal)!ished  beyond  doubt,  the  cervix  should  be 
dilated  by  means  of  a  vaginal  and  cervical  pack,  and  the  uterus  emptied  of  it^ 
contents,  Tn  several  instances  under  my  of^servation  the  cervix  was  so  resist- 
ant that  its  dihitation  by  means  of  strel  instnmu'uts  was  out  of  the  fjuestion. 

In  very  exceptional  instances  the  entire  product  of  conception  may  he 
absorlpcd  without  a  sign  of  external  discharge.  Polano  and  L,  Fraenkel 
have  reported  cases  in  which  this  occurred  after  the  pregnancy  had  ad- 
vanced as  far  as  the  fouiih  inontlu  and  Koebner  has  demonstrated  its 
possibility  by  animal  experiments. 


LITERATURE 


639 


LITERATURE 


Bbeus*    Das  tuberose  subchoriale  Hiiematoin  d(?r  Decidua.    Leipzig  u.  Wipn,  1892. 
Davibsobn.     Zur  Xjohrc^  von  der  Mola  haemal o mat osa.     Archiv   f,  tlyn.,    1902,  Ijtv, 

1S1216. 
Fbakkhll.     Ueber  Missed  Labour  und   Missed   Abortion.     Volkniann  'a  SammL  klin. 

Vcirtrage,  N.   F,,    1903,   No.  351, 
FRANQUt.     Ueber  histologiaehtt  W^raodcrungen  in  d*T  Plafeota  und  ihrc  Bczichungen 

zum  Tode  der  Frucbt.     Zeitachn  f.  Geb.  u.  Gjn,,  1897,  xJOcvii,  277-298. 
Franz.     Zur  Lehre  de«  Aborts.     Beitrage  zur  Geb.  u.  Gyn.,  1898,  i,  493-514. 
GoTTSCHALK,     ZuF  Lehre  von  den  Hamatommolen,  etc.     Arcbiv  f.  Gyn.,  1899,  iviii, 

134169. 
Oraef^.      Lfeber  Kctenfion   ties   mcnscbHoben   Eiea   im   Uterus  naeb   dem    Frucbttod. 

Festschrift  m  Carl   Ruge,   Berlin,   1896,  38-79. 
Granville.     Graphic  Illustrations   of   Abortiou,  etc,     London,   1834. 
Habt.     On  the  Nature  of   the  Tuberous  Fleshy   Mole.     ,Toiir,   Obet.   and  Gyn.   Brit. 

Emp.,  1902,  i,  479-48 L 
KoEBNEEt.     KnochcTi resorption  bei  iutrauterinem  Eischwutid.     Arcbiv    f.  Gyn.,  1910> 

xci,  109-142. 
Malins.     The  Antenatal  Waste  of  Life  in  Nature  and  Cnilisjition.     Jour.  Obst.  and 

Gyn.   Brit.  Emp..  1903,  iii,  307  319. 
Mall.     A  Study  af  the  Causes  Underlying  the  Origin  of  numan  Monsters.     Phila- 
delphia  (Wistar  Institute),   1908, 
Mebttens.     Beitrage  zur  uormalen  und  path.     Anatomic  der  menschlicben  Placenta. 

Zeitschr.  f.  Geb.  u.  Gyn,,  1894,  xxx,  1-97. 
Oloham.     Missed  labour.     Guy's  Hosp.  Reports,  1847,  105-112. 
KussELL.     Contagious  Abortion  in  Cattle.    Science,  1911,  p.  494. 
Sentex.     lies  causes  de  la  mort  du  produit  de  la  conception  pendant  la  groasosse* 

Thdse  de  Paris,  1901, 
Taussig,     Haematom  Mole.     Am.  Jour.  Obst,,   1904,  i,  456-472. 

Prevention  and  Treatment  of  Abortion,  St.  Louis,    1910. 
Veit,     Vorzeifige    Unterbrechung    der    Sehwangerachaft.      Miiller'a    Handbuch    der 

Geburtshiilfe,  1889,  ii,  23  57. 
Walther.     Ein  Fill]  von  tuberoeem,  subcborialem  Hamatom  der  Decidua.     Zentralbl. 

f,  Gyn.,  1892,  xvi,  707-710. 
Winter,     Zur  Prognose  und  Behandlung  de«  septiache  Abortea.     ZentraJbl.  f.  Gyn., 

1911,  569-576. 
Young   and    Williams.      2000   Cases   of   Miaearriage   at   the   Boston   City   Hospital, 

Boston.     Med,  and  Surg.  Jour.,  1911,  clxiv,  871-876. 


CHAPTER  XXX 
EXTRA-UTERINE    PREGNANCY 

In  extra-uterine  pregnancy  the  fertilized  ovum  is  arrested  at  some  point 
between  the  ovary  and  the  uterus,  and  there  undergoes  more  or  less  com- 
plete development.  Ectopic  gestation,  which  is  sometimes  used  as  a  synony- 
mous term,  has  a  broader  meaning,  inasmuch  as  it  includes  not  only  the 
usual  forms  of  extra-uterine  pregnancy,  but  also  those  in  which  the  ovum 
is  implanted  in  the  rudimentary  horn  of  a  bicornuate  uterus.  Reference 
has  already  been  made  to  this  class  of  cases  in  Chapter  XXVII. 

For  a  long  time  extra-uterine  pregnancy  was  of  interest  chiefly  from  a 
pathological  point  of  view,  but  since  1883,  when  Tait  first  operated  upon 
a  case  of  ruptured  tubal  pregnancy,  the  subject  has  attained  a  markedly 
practical  interest,  as  is  manifested  by  the  immense  literature  of  recent 
years.  The  history  of  its  development  is  treated  in  detail  in  the  mono- 
graphs of  Campbell,  Hecker,  Parry,  Tait,  Werth,  and  Webster. 

Prior  to  1876,  extra-uterine  pregnancy  was  considered  so  rare  an 
affection  that  Hennig  stated  that  even  the  directors  of  large  obstetrical 
institutions  might  never  encounter  a  case,  and  Parry  was  able  to  collect 
only  500  instances  from  the  entire  literature.  It  was  only  with  the  gradual 
development  of  abdominal  surgery  that  its  relative  frequency  became  rec- 
ognized. Thus,  Schrenck,  in  1892,  collected  610  cases  which  had  been 
reported  in  the  preceding  five  years,  but  since  then  many  operators  have 
placed  on  record  large  series  of  cases,  and  it  is  now  generally  admitted  that 
extra-uterine  pregnancy  is  encountered  in  several  per  cent,  of  all  gynecologi- 
cal laparotomies. 

Classification. — As  the  fertilized  ovum  may  be  arrested  at  any  point  on 
its  way  from  the  Graafian  follicle  to  the  uterine  cavity,  it  may  undergo 
development  in  the  ovary  or  in  any  portion  of  the  tube,  giving  rise  to 
ovarian  or  tubal  pregnancy  respectively.  It  is  extremely  doubtful  whether 
the  ovum  can  become  implanted  upon  the  peritoneum  and  a  primary 
abdominal  pregnancy  follow. 

2!tiology. — According  to  Leopold,  ovarian  pregnancy  results  from  the 
fertilization  of  tlie  OMim  before  its  escape  from  the  Graafian  follicle.  More- 
over, he  believed,  when  several  follicles  mature  at  the  same  time,  that  a 
deeply  lying  one  may  rupture  into  a  more  superficial  one  without  the  escape 
of  its  oviun,  in  which  event  the  latter  may  be  fertilized  by  spermatozoa  en- 
tering through  the  superficial  follicle.  Such  an  occurrence  would  afford  a 
satisfactory  explanation  for  a  pregnancy  occupying  the  central  portion  of 
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iry,  and  the  fact  that  several  invegtigators,  following  the  example 
of  Tussenbroek,  have  demonstrated  corpue  luteum  cells  about  the  periphery 
of  the  ovum  would  also  spe&k  in  its  favor. 

Unftjrtynately,  equally  Loneise  and  definite  statements  cannot  be  made 
concerning  the  a^tioloi^^y  of  tuhal  pre^Li^nancy,  aIthou|;h  a  numl»er  of  explana- 
tions, of  greater  or  less  plausibility,  have  been  advanced,  Brtrndly  speaking, 
these  may  be  divided  into  three  main  groups:  (1)  Conditions  which  inter- 
fere mechanieally  with  the  downward  passage  of  the  o\iim ;  (2)  Intlam- 
matory  diseas4:'s  of  the  tubes ;  (3)  Physical  and  developinental  alinormalities 
which  favor  decidual  formation  in  the  tube?. 

I.  Cofidilions  WhkJi  Inierfere  Mtxkaniadli/  ttnth  the  Downward  Pa^ssage 
of  the  Otmm, — (a)  Fritze,  in  1779,  first  directed  attention  to  the  fad  that 
peritoneal  adhesions,  by  compressing  the  lumen  of  the  tube  or  by  inter- 
fering with  its  peristalsis,  might  cause  the  arrest  of  the  ovum. 

(b)  Leopold,  Breslau,  Beck,  Wyder,  and  others  believed  that  polypi  pro- 
jecting into  the  lumen  of  the  tube  might  occasionally  interfere  with  the 
descent  of  the  ovum.  It  is  cpiite  possible,  however,  that  such  structures 
were  merely  decidual  outgrowths,  and  had  appeared  only  after  conception. 

(c;)  Some  observers  believe  tliat  myomata,  or  other  tumors,  situated 
in  the  wall  of  the  tube  or  in  adjacent  organs,  may  so  compress  the  tubal 
lumen  as  to  interfere  with  the  passage  of  the  ovum. 

(d)  Schroeder,  in  1887,  but  more  partiewlarly  Tait,  a  few  years  later, 
advanced  the  theory  that  the  most  frequent  [etiological  factor  was  an  eodo- 
salpingitis.  This  they  supposed  led  to  the  destruction  of  the  cilia  and  the 
consequent  cessation  of  the  downward  current*  thereby  allowing  spermatozoa 
to  enter  the  tube- 

This  \\v\v  presupposed  that  fertilization  occurred  in  the  uterine  cavity, 
and  was  based  upon  the  belief  that  the  ciliarj'  current  was  directed  down- 
ward in  the  tubes  and  from  below  upward  in  the  uterus^  tlie  entry  of 
spermatozoa  into  the  uterine  cavity  being  thereby  facilitated,  while  their 
access  to  the  tubes  was  rendered  dillieult.  The  work  of  Uofmeier  and 
Mandl  has  demonstrated  the  fallacy  of  these  suppositions.  Moreover,  it  is 
now  generally  held  that  fertilization  occurs  normally  in  the  tubes,  so  that 
the  problem  to  be  solved  in  every  case  of  tubal  pregnancy  is  not  how  the 
spermatozoa  may  havie* gained  access  to  the  tubes,  but  why  the  fertilized 
ovum  failed  to  make  its  way  to  the  uterus. 

Furthermore,  the  ctlia  may  persist  in  spite  of  acute  infla-mmation,  and 
I  have  been  able  to  demonstrate  their  presence  in  nearly  every  pregnant 
tube  which  I  have  examined,  while  Zedel  saw  them  jn  motion  in  several 
specimens  which  he  examined  in  the  fresh  condition. 

(e)  Abel,  Kreisch,  and  others  believe  that  the  foetal  convolutions  of 
the  tube  occasionally  persist  in  later  life,  and  hinder  the  downward  passage 
of  the  fertilizt'd  ovum  either  by  constricting  the  luuien  or  by  interfering 
with  peristalsis. 

(/)    In  1801  Landau  and  Hheinstein,  and  I  d*^monst rated  the  presence 

of  diveriicnla  from  the  lumen  of  the  tube,  and  su ingested  that  a  fertilized 

ovum  entering  such  a  structure  would  eventually  he  arrested  at  its  blind  end, 

where  it  might  undergo  further  development  (Fig.  50S).    Specimens,  in 
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wliich  the  foetal  sac  lay  entirely  outside  of  the  luinen  of  the  tube,  being 
separated  from  it  by  a  layer  of  tissiwe  of  varying  thickneae  (see  Fig.  508)^ 
apparently  offered  confirmatory  evidence  of  such  an  occurrence*  After 
further  examination  of  oiy  6pecinien8,  howt-ver,  while  not  wishing  to  deny 


Fig.  502.— DnmirntiJLiTM  from  tke  Lumen  of  Tube. 

such  a  possibility,  I  am  of  the  opinion  that  such  conditions  can  usually  be 
more  satisfactorily  explained  hy  supposing  that  the  fertilized  ovum  had 
burrowed  beneath  the  mucosa  of  the  tube.  Just  as  it  does  into  the  decidua 
in  uterine  pregmincy. 

Now  and  a^^ain.  in  serial  sections  through  the  tube^  it  is  posaibte  to 


Fig.  503. — Pregnancy  in  Accerbohy  Tubal  Obtium  (Heurotiii  und  Horw>g). 

A,  aniiilL  Acvceaoty  ostium;  B^  openinK  of  prcKTiiint  usliuiri;  C,  blind  end  of  saitiu;  D,  blood* 
eJot  coiitaiuiug  reran  an  U  of  ovum, 

demonstrate  the  presence  of  accessory  lumina — long  processes,  which  extend 
from  tlic  main  lumen  and,  after  continuinjCf  parallel  to  it  for  a  eongiderable 
distance,  rejoin  it,  or  end  blindly.    In  several  instances^  I  have  noted  eondi- 
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tions  which  soenietl  to  iiid irate  ilmt  thu  fertilized  ovum  had  t>een  arrested 
in  such  a  strueture, 

iSometiiiies  at'ees:*nrv  ostia,  iiisteiid  of  conimtinicatin|^  with  the  hiinen  of 
the  tube,  represent  niere  culs-ile-sac.  That  the  fertilized  ovum  may  be 
arrested  in  euch  a  stnicture  and  go  on  to  further  development  was  con- 
clusivt'ly  demonstrated  by  Ilenrotin,  Herzo^,  and  Walthard  (Fig,  503). 

(g)  Diihrssen  believes  that  io  occasional  instances  the  arrest  of  the 
ovum  may  be  due  to  ])uerperal  atrophy  of  the  tube,  whereby  its  normal 
peristals]*^  18  markedly  impaired.  Hoehne  attributes  a  similar  result  to  gen- 
eral hyjKiplasia. 

(h)  In  a  considerable  number  of  cases  which  I  have  examined,  the 
corpus  lutcum  was  situated  not  in  the  ovary  correijijionding  to  the  preg- 
nant tube,  but  in  the  opposite  one,  indicating  that  externa!  migration  had 
occurred^  and  that  the  fertilized  ovmn  had  made  the  transit  of  the  pelvic 
cavity.  Sippel  iK'licvea  that  such  a  plrenomenon  may  favor  the  produc- 
tion of  extra-uterine  pregnancy,  since  the  fertilized  ovum  may  attain  such 
proportions  during  its  migration  as  to  prevent  its  passage  through  the 
tube. 

IL  VondUions  Rej^uUing  from  Infiammfdonj  Condiimns  of  the  Tubes. 
— As  lias?  already  been  ^^aid,  Sehroedcr  and  Tait  pointed  uut  the  iFtiological 
importance  of  such  conditions.  This  view  is  supported  by  the  fact  that 
many  cases  of  tubal  pregnancy  have  been  preceded  by  pelvic  inflammatory 
trouble.  Thus  Diihrssen,  Mandl  and  Schmidt,  Kiistner,  Petersen,  Hunge, 
aud  others  were  able  to  elicit  a  historv  of  gonorrhceal  salj>ingitis  or  of  in- 
flammatory IcHons  of  the  appendages  in  more  than  two-thirds  of  their  cases. 
After  it  had  been  deruonstrated  that  the  arrest  of  the  ovum  was  not  due  to 
the  destruction  f>f  the  cilia  by  the  inflammatory  process,  great  difficulty  was 
experienced  in  explaining  the  connection  between  the  two  conditions.  Jn 
1903  Opitz  found  definite  histologica!  inflivmrnatory  lesions  in  two-thirds 
of  his  specimens,  and,  even  when  they  were  absent,  noted  that  the  tips  of 
many  of  the  folds  of  the  mucosa  had  become  fused  together,  so  that  the 
section  |rresented  the  cribriform  ajipea ranee  characteristic  of  the  so-called 
"follicular  salpingitis/'  As  similar  lesions  were  usually  present  in  the  non- 
pregnant tube,  he  held  that  tiiey  afforded  a  very  satisfactory  exjilanation  for 
the  arrest  of  the  ovum.  He  assumed  that  some  of  the  canals  inclosed  he- 
tween  the  adherent  folds  communicated  freely  with  the  main  lumen  of  the 
tube,  Imt  ended  blindly  at  the  other  extremity,  so  that  if  a  fertilized  ovum 
were  arrested  in  such  a  cui-de-sac  a  tubal  pregnancy  would  develop. 

After  similar  observations  had  been  made  by  Micholitsch  and  others, 
this  explanation  was  enthusiaatically  accepted  by  Werth,  who  considered 
it  of  almost  universal  application,  1  have  frequently  observed  the  same 
condition,  and  have  no  doubt  that  it  may  be  a  frequent  ictiologieal  factor. 

III.  I'hgsira!  and  Developmental  Condtiiom  Wkkh  Favur  Decidiml 
Formation  in  the  Tubes, — Webster  believes  that  the  explanation  for  the 
comparatively  infrequent  occurrence  of  tubal  pregnancy  is  to  be  found  in 
the  fact  that  the  decidual  reaction,  which  he  considers  essential  to  the  proper 
implantation  of  the  fertilized  o\nim,  is  usually  lacking.  He  holds  that  tubal 
pregnancy  can  come  about  only  when  the  tubes  are  capable  of  this  reaction, 
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wliich  he  cnngiders  represents  a  reversion  to  an  earlier  tvpe,  and  may  be 
regarded  as  a  sit^ii  of  dtgeneraey.  This  view  was  indursed  by  Pantellani, 
Mandl  and  Scliuiidl,  Worrnser,  Mocricke,  and  others,  but  the  l>eliGf  h  based 
upon  theoretical  eonsi derations  rather  than  upon  anatomical  observation. 

From  wlial  has  just  been  f^aid,  it  is  apparent  that  there  is  no  lack  of 
theories  eoneerning  the  a^tiolo^^y  of  tubal  pregnancy,  and  the  ipie!?tion  which 
we  have  to  consider  is  wliieh  of  them  is  correct,  or  wdiether  any  one  is  of 
universal  ap|>Iication. 

Theon'tinilly,  it  would  appear  that  certain  of  the  mechanical  conditions 
mentioned  above  must  fref|uently  play  a  part  in  the  production  of  the 
atfection.  On  the  other  hand,  it  must  be  admitted  that  diverticula  from 
the  lumen  of  the  tube,  and  the  so-called  follicular  salpingitis,  are  frequently 
noted,  wJiile  tultal  pregnancy  occurs  hut  comparatively  rarely. 

Tainturier,  and  .Maudl  and  Sehuiidt  applied  ligatures  to  various  por- 
tions of  the  generative  tract  of  rabbits  shortly  after  copulation.  When 
applied  to  one  uterine  cornu  some  distance  below  the  tubal  opening,  ova 
developed  distal  to  the  ligature,  as  well  as  in  the  normal  horn,  and  when 
both  cornua  were  ligated  no  ova  developed  median  to  the  ligatures.  On 
the  other  hand,  when  the  ligatures  were  applied  to  the  uterine  ends  of  tJie 
tubes,  extra-uterine  pregnancy  did  not  develop,  although  dead  ova  could 
be  demonstrated  in  the  tubes  above  the  ligatures.  In  a  series  of  control 
experiments,  when  only  oue  tube  was  Hgated,  the  same  result  was  obtained 
on  that  side,  while  the  other  born  coutaineil  nor nud  embryos. 

These  experimcjits  show  conclusively  (bat  in  the  rabbit,  at  least,  some 
factor  other  than  mere  mechanical  interference  with  tlie  downward  passage 
of  tlie  ovum  is  necessary  to  tlic  production  of  tubal  pregnancy,  and  thii&J 
Mandl  and  Scbnudt  sought  in  a  prelin[inary  decidual  reaction.  Tlie  fact,! 
however,  that  the  recent  w^ork  upon  the  anatoni}  of  tlie  pregnant  tube 
shows  that  the  decidual  formation  is  never  abundant,  and  is  frequently  alto- 
gether absent,  would  militate  strongly  against  such  a  view. 

The  only  pot=;itive  experimental  work  along  these  lines  was  reported 
by  Nuck  many  years  ago,  but  it  is  probaldy  open  to  the  objection  that  he 
did  not  distinguish  carefully  enough  between  the  uterine  cornua  and  the 
tubes  in  the  lower  animals. 

The  idea  that  the  affection  is  a  sign  of  degeneration  or  reversion,  while 
extremely  interesting,  and  to  a  certain  extent  borne  out  by  facts,  cannot  be 
accepted  as  a  universal  solution  of  the  problem ;  for  in  many  instances 
the  condition  occurs  in  perfectly  healthy  women  wlio  live  amid  the  best 
surroundings,  Mort'over,  its  great  rarity  in  the  lower  animals  also  speaksd 
against  such  a  view.  Bland  Sutton  states  that  in  bis  large  experience 
in  the  zoological  gardens  of  London  he  has  never  met  with  tubal  pregnancy 
in  aniiuals,  and  believes  that  all  such  cases  recorded  in  the  literature  are 
due  to  cnnfoundiug  the  uterine  cornua  with  the  tubes.  This  statement, 
however,  is  somewhat  loo  radical,  as  Waldeyer  has  reported  an  undoubted 
ease  in  an  ape. 

In  view  of  the  considerations  just  adtluctd,  it  is  apparent  that  the 
Betiology  of  tubal  pregnancy  is  not  a  siuiple  matter,  and  that  there  is 
no  universal  cause  for  all  cases.     In  many  instances,  tlie  arrest  of  the 
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ovum  in  a  crypt  result in^r  from  follicular  salpingitis,  or  in  u  diverticulum, 
may  afford  a  Balisfartorv  explanaiiuih  On  the  oUier  hand,  in  a  ci^rlain 
kprof>ortioii  of  casrs  men  the  most  t'arefid  rhnical  hishtry  and  niitTOseopieal 
exaiiimation  of  tht3  Bpeciiiien  will  fail  to  reveal  a  tan«jiUe  eauj^e  for  the 
condition,  whieh  w^ill  then  remain  as  great  a  problem  to  us  as  to  our  prede- 
ces6ors» 

Ovarian  pregnancy  was  first  dei^irihed  in  the  seventeenth  century,  hy 
Jfereerus  and  Bt.  MeuricCj  after  whicli  it  was  generally  recognized  until 
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Fio.  604. — Dr.  E.  K.  Cullen*8  Specimen  of  Ovarian  Pregnancy.     XI. 

1835,  wlien  Velpeau  stated  tliat  none  of  the  cases  which  had  been  described 
up  to  that  time  afforded  eonclusive  evidence  of  ovarian  origin.  Similar 
views  were  expressed  by  Mayer  in  18i7,  and  were  indorsed  by  Pouchet, 
Allan  Thompson,  and  others.  This  scepticism  was  probably  quite  justifi- 
able, since  most  of  the  early  eases  collected  by  Campbell  and  Gurgui  were 
flimply  dermoid  cysts  of  the  ovary. 

With  the  exception  of  I^Iayer,  the  possibility  of  ovarian  pregnancy  lias 
always  been  admitted  by  the  German  writers,  but  was  strenuously  denied 
until  1901  by  the  English  authorities,  particularly  by  Tait,  Webster,  and 
Bhmd  Sutton. 

Indeed,  a.*^  far  as  1  can  ascertain,  only  3  eases  were  reported  in  England 
during  the  nineteenth  century,  namely,  2  by  Granville  in  1834  and  1  by 
Oliver  in  1896.     In  this  country  most  writers  have  followed  the  English 
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authorities,  althou^li  Parrv  admifted  its  oxistrnee  and  not  a  few  operator^ 
liav*'  rt'porli'd  (loublfiii  cusos;  Init  it  wan  not  uiilil  V.H\2  that  Tliumps^ui 
denion.'^lrateil  a  ptTfectly  ctniL-lusivt*  sjiet  iinen. 

Vp  to  187H  tliere  existed  nt*  detinitii  eriteria  by  wldeb  8j>eeiitiL'iis  could 
he  jiulged,  and  niany  were  described  as  examples  of  ovarian  pregnancy 
wliieli  bad  no  elaim  to  sueh  a  title,  lo  that  year;  bowever,  Spiegel Jierg 
formulated  certain  criteria  which  he  held  muBt  be  fulfilled  in  order  to 
justify  such  a  diagnosis,  He  demanded  (1)  that  the  tube  on  the  affected 
side  be  intact;  (/^)  that  the  fretal  sac  occupy  the  position  of  the  ovary;  (li) 
that  it  be  cunneeted  with  the  uterus  by  the  ovarian  ligament;  and  (1)  that 
definite  ovarian  tisi^ue  be  found  in  its  wall.  When  judged  by  these  criteria. 
the  majurity  of  eaij^ea  which  had  been  deseribed  up  to  his  time  were  found 
w^anting,  and  8ubfle<|nent  investigation  has  shown  that  a  numl>er  of  cashes 
w^bich  be  considered  conelusive  are  likewise  n|ien  to  very  conside ruble 
doubt. 

At  present  the  possibility  of  ovarian  pregnancy  is  universally  atlnutted, 
and  even  so  rigorous  a  critic  as  Webster  has  abandoned  hts  scepticism,  and 
ha.«  reported  two  authentic  eases. 

I  have  carefully  gone  over  the  literature  upon  ovarian  pregnancy,  and 
have  elassiticd  the  cases  re]>orted  up  to  January,  1^*06,  as  positive,  highly 
probable,  fairly  probable,  and  doubtful,  according  to  the  extent  to  which 
Spiegelberg^s  criteria  were  fulfilled.  I  was  able  to  find  13  specimens  l>e- 
longing  in  the  first*  and  17  in  the  Bceond,  category.  The  former  were 
thoroughly  described,  and  so  carefully  studied  mieroscopically  that  their 
ovarian  origin  was  conclusively  demonstrated ;  namely,  the  eases  of  Gott- 
scbalk,  18!*3;  Ludwig,  IBtHI;  Kouwer  and  Tussenbroek,  1899;  Croft,  1900; 
Anning  and  Littlewood,  1901;  Kobson,  liMlV;  Franz,  1901*;  TlHuupson,. 
190^^;  Mendes  de  I/on  and  Holleman,  l*»ir^  ;  Micliolrtsch  ('2  cases),  1903;' 
Boesel>eek,  1901;  and  Webster,  1904.  The  patients  of  Gottschalk  and  Lud- 
wig bad  gone  to  term,  but  in  none  of  the  other  11  had  the  pregnancy 
progressed  beyond  the  fourth  month.  Since  190 1 J  many  more  positive  cases 
have  l>een  described,  and  important  contributions  made  to  the  subject  by 
Bryce.  Kerr  and  Teochcr,  C.  C.  Norris,  Lea,  and  others. 

It  is  interesting  to  note  that  in  one  third  of  the  30  positive  or  highly 
probable  cases,  which  I  collected,  the  pregnancy  had  gone  to  ftdl  lerni,  and 
in  several  instances  had  eventuated  in  the  formation  of  lithopa^'dia, which  had 
been  carried  for  years  before  being  removed.  This  would  appear  to  intlicatc 
that  the  ovary  can  accommodate  itself  more  readily  than  the  tube  to  the 
growing  pregnancy;  but  at  the  same  time  it  should  be  remembered  that 
rupture  at  an  early  period  is  tlie  usual  termination,  as  is  slunvn  by  the  fact 
that  11  of  the  13  positive  cases  had  not  progressed  beyond  the  fourth  month. 
It  is  also  important  to  bear  in  mind  that  the  pregnancy  may  be  destroyed 
at  any  early  period  without  rupture,  and  give  rise  to  a  tumor  of  varying 
size,  consLsting  of  a  ca]igu!e  of  ovarian  tissue  inclosing  a  mass  made  up  of 
blood  and  chorionic  villi,  which  may  or  may  nut  contain  an  amniotic 
cavity,  as  in  the  specimens  of  blendes  de  Leon  and  Webster,  Such  obser- 
vations render  it  probable  that  a  certain  proportion  of  ovarian  hiiunatomata 
may  actually  represent  tht*  remains  of  an  early  pregnancy,  but  such  a 


TtTBAL  PREGNANCY 

diagnoBis  should  not  be  considercil  uiile^8  rineroscopical  examination  reveals 
tlie  preR'iiee  of  diorinnic  villi. 

In  ovarian  pregnancy,  the  ovum  itself  and  its  mode  of  implantation 
do  not  differ  eventually  from  that  tibserved  in  thr  nterns,  exixpt  I  hat  a 
definite  decidua  rs  lacking,  &o  tlu*i  llie  iVrtal  eetock'rrn  invader  the  ovarian 
stroma  directly  and  opens  up  its  blood-vessels. 

Tnbal  Pregnancy.— In  thif^,  by  far  the  most  frequent,  variety  of  extra- 
uterine ]jregnancy.  the  ovum  may  develop  in  any  one  of  the  three  portions 
of  the  tube,  giving  rise  to  intcrstitiaU  isthmic,  or  ampullar  pregnancy 
respectively.  In  rare  instances  it  may  be  implanted  upon  the  timhriated 
extremity,  and  occasionally  even  upon  the  fimbria  ovarica.     From  theae 
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primary  types  certain  secondary  forms— tn bo-abdominal,  tubo-ovarian,  and 
broad-1  igamen t  pregnancy— occasiona  1  ly  dc velop. 

According  to  Itogentlial,  the  interstitial  is  the  rarest  variety,  having 
occurred  in  only  3  per  cent,  of  the  1.3l*4  cases  of  tuba!  pregnancy  which 
he  eollceted  from  the  literature,  while  Lcr|ueux  was  able  to  collect  75  cases 
up  to  1911.  Of  57  eases  analyzed  by  Martin  and  Orthniann,  48  were  ampul- 
lar. 8  isthmic,  and  only  1  was  interstitial.  Most  recent  writers  state  tfiat 
the  isthmic  variety  is  the  commonest,  and  this  has  also  been  my  experience. 

Anatomical  Cimm4hrafiofhs,^^{a)  Mode  of  Implantaiion  of  the  Ovum. — 
Formerly  it  wm^  taught  tliat  the  implantation  of  the  ovum,  whether  in  the 
uterus  or  tube,  was  dependent  upon  the  formation  of  a  well-devLdopcd 
deeidua.  The  work  of  itraf  Spce  and  Peters,  however,  has  demonstrated 
that  even  in  the  uterus  this  is  not  neeessary,  and  has  sho^sm  clearly  that 
the  ovnm  burrows  d*>wn  into  the  depths  of  an  a?dematoug  endouietrimn. 
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whose  stroma  cpIIs  have  not  vot  ags^iimcd  a  diaraeteristic  floeuliial  appear- 
ance. Tills  work,  wliich  has  cruiipklely  revohilionizt  d  our  eoiiccptioti  of  the 
mode  of  implantation  of  tlie  ovnin  and  tliL*  di^velopjiient  nf  tijc  plaeeutA 
in  uterine  pn^^nant  v*  applies  npially  will  to  \\\r  tybi\  although  certain 
anatotiiicul  pLvuliaritit's  of  the  hitter  usually  uetessitate  a  different  out- 
come. 

The  ovum  may  hecorae  arrested  in  any  poi-tion  of  the  tube,  and,  accord- 
ing to  Werth,  may  l>eeome  implanted  in  either  one  of  two  varieties.  In  the 
first,  or  cohinrnar,  variety,  which  is  very  rare,  the  ovum  beeoines  attached 
to  the  tip  or  side  of  one  of  the  folds  of  the  mucosa;  while  in  the  stHiHind, 
or  intereoluiunar  variety,  implantation  cceurs  in  a  depression  between  two 
fohls  at  the  peripheral  portion  of  the  lumen.  In  either  event,  the  ovum 
does  not  remain  up^ui  iiie  surface,  hut  at  on^e  burrows  through  the  epi- 
thelium, and  comes  to  lie  in  the  tissue  just  beneath  it.  By  that  tinie  its 
periphery  is  made  up  of  a  capsule  of  rapidly  proliferating  ectodermal  cells 
— the  tryphohlast- — which  soon  invade  the  surrounding  tissues.  It  is  gen- 
erally believed  tJjat  tlie  arrosive  properties  of  the  trophoblastic  cells  bring 
about  degeneration  of  the  nmsele  and  eotmeetive-tissue  cells,  which  event- 
ually become  converted  into  fibrin.  At  the  same  time  the  blood-vessels  are 
opened  up»  and  the  maternal  blood  is  poured  out  into  spaces  of  varying  size 
lyini^  liitirely  within  tin'  trnphoblast,  or  between  it  and  the  adjacent  tis3?ue. 
Young,  on  the  other  hand,  considers  that  cedema  and  necrosis  f)ceur  before 
the  maternal  tisjcoe  is  reached  by  the  ftetal  cells,  and  are  probably  due  to  the 
action  of  chemical  substances  secreted  by  the  latter. 

In  the  usual,  intercohiumar  mode  of  implantation,  as  soon  as  the  ovum 
penetrates  the  epithelium  it  comes  to  lie  in  tlie  muscular  wall  of  tlie  tut»e, 
and  is  sejui rated  from  the  lumen  by  a  layer  of  tissue  of  varying  thickness — 
the  capsular  membrane  or  psendo-reflexa  (Fig.  50S).  On  the  other  liand, 
in  the  very  rare  columnar  mode  of  implantation^  the  ovum  lies  in 
the  interior  of  a  fold  of  mueoisa,  and  except  at  its  base  is  surrounded 
on  all  sides  by  tubal  epithelium,  so  that  it  has  but  slight  space  f«ir  exj^an- 
sion. 

Every  specimen  of  early  tubal  pregnancy,  which  I  have  studied  in 
recent  years,  has  served  to  strengthen  my  belief  that  the  implantation  occurs 
in  practically  the  same  manner  as  in  uterine  pregnancy.  That  this  view 
is  correct  is  shown  by  the  fact  that  it  has  l)een  endorsed  by  Fiith,  Griffiths, 
AsehotT,  Kiibne,  Kreisch,  Petersen^  Andrews,  Couvelaire,  I^ekyer,  Werth, 
Pfannenstiel,  Kromer,  Vuigt,  Kermauner,  Berkeley  and  Bonney,  Wallgren, 
and  many  others. 

The  further  development  of  the  pregnancy  depends  in  great  part  upon 
the  portion  of  the  tube  in  wdiieh  implantation  has  occurred.  When  in  the 
ampulla,  the  growing  ovum  pushes  forward  the  capsular  membrane  into 
the  tubal  lumen,  which  eventually  niay  become  so  compressed  as  to  appear 
as  a  mere  crescentic  slit,  w^hose  walls  are  almost  in  apposition.  If  the 
course  of  the  pregnancy  be  not  interrupted,  the  capsular  membrane  may 
fuse  w^ith  the  neighboring  mucosa,  so  tliat  the  lumen  of  the  tube  may  tie- 
come  obliterated   in  the  immediate  vicinity  of  tlie  ovum. 

On  the  other  hand,  wlien  implantation  oecurs  in  the  isthmus,  and  par- 
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tictilarly  in  the  portion  immediately  adjoining  the  uterus,  the  small  size 
of  the  lumen  precludes  the  possibility  of  such  expansion,  and  as  a  con- 
sefjuence  the  ovum  distends  the  tube  wall  peripherally  to  its  lumen,  so 
that  the  latter  may  eventually  become  completely  Fcparatod  from  the  un- 
derlying imiecuhirifi  and  be  eiirrouoded  by  fo'tal  tissue  and  villi. 

(b)  Dccidmu — Bland  Sutton  in  1S!U,  and  Fiith  and  Griffiths  a  few 
years  later,  pointed  out  that  the  decidual  reaction  in  the  tube  was  nothing 
like  BO  ej[ tensive  aa  was  generally  believed ;  while  Kiihne,  Aschoff,  and 
Krei?ich  were  sceptical  of  its  existence,  and  contended  that  the  cells,  which 
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FiQ.  606. — Sectton  Showing  Attachment  of  Chorion  to  Tube  WAUi,     XBO. 
Dec.,  dectdual  eella;  L.  C\,  Langharjs's  cells;  Syn,t  ^ncytium;  V,*  villi 

had  formerly  been  described  as  decidual,  were  really  of  fcctal  origin.  These 
contentions  have  Iveen  sustained  by  most  siibseqiient  observers,  so  that  at 
present  no  one  claims  that  a  distinct  continuous  decidual  nicmbrane  is 
farmed. 

On  the  other  hand,  it  is  equally  erroneous  to  contend  that  a  decidual 
reaction  is  always  lacking,  as  it  is  poi^^sible  by  careful  study  to  distinguish 
decidual  cells,  and  to  differf^utiate  clearly  between  them  and  fcBtal  cells. 
The  former  are  usually  found  in  dis<T<^te  patcb«*s  in  the  tips  of  some  of  the 
frdds  of  the  mucosa  in  the  neighborhood  of  the  ovum.  Further uiore,  care- 
ful study  will  occasionally  enable  one  to  distinguish  decidual  cells  scattered 
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between  the  foetal  tispues  at  the  placental  site  (Fig.  506),  but  I  have  never 
observed  a  ileeidual  membrane  analogous  to  the  tlradua  vera  or  serotina  in 
uterine  pregnane  v. 

That  the  authors  who  deny  the  existence  of  decidual  cells  in  the  tube 
fake  too  extreme  a  view  is  sho^n  hv  tlie  fact  that  they  have  Ix^en  repeat<?dly 
observed  by  Webster,  Voitrf,  Koth,  Couvelaire,  Dohbert,  Petersen,  Lange, 
Kermaimer.  Yoim^[^,  niyj^elf,  and  othei-s.  Moreover,  the  possibility  of  a 
decidual  reaction  i^  demonstrated  by  the  fact  that  characteristic  decidual 
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Fio.  507.— Section  Showing  Fobmation  or  Decidual  Cells  in  Rioht  Tube,  W^ile  the 
Faeonancy  Was  in  the  Oppobitis  Tube;  CoNCLueiVBLY  Dbmonbtratino  tbat  Thky 
Could  not  Bb  of  Fostal  Origin. 

m.m„  tubal  mucosa;  mu^c,  mtuculana;  d,,  dcetdua. 

cells  are  sometimes  observed  in  the  non-pregnant  tube  {Fig.  507).  Observa- 
tions of  this  character  by  Webster,  Maiidl,  Uoebel,  Janot,  Kromer,  and  ray- 
self  are  beyond  criticisim,  as  in  mivh  eases  it  is  imposs^ilile  to  confuse  decidual 
witli  fo'tal  cells.  Furthermore,  Mandl,  Lange,  and  I  have  noted  an  identical 
reaction  in  the  tubes  in  certain  cases  of  uterine  pregnancy. 

The  absence,  or  comparative  scantiness,  of  the  decidual  reaction  is  of 
interest  not  only  from  a  scientific  point  of  view,  but  also  has  a  distinctly 
practical  Ijeariug,  as  it  would  seem  to  offer  a  satisfactory  explanation  for 
the  invasion  and  destruction  of  the  tube  wall  by  the  fojtal  elements.     In 
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uterine  pregnancy,  sucli  an  invasion  is  noted  only  in  the  rare  instances 
in  wiiieh  tliere  is  an  i  in  perfect  development  a£  the  decidua,  and  it  would 
therefore  appear  that  one  *>f  the  main  purposes  of  the  latter  is  to  protect  the 
maternai  tii^sues  against  the  invasive  and  corrosive  action  of  the  foetal  cells. 

(c)  Decidua  Refiexa. — Since  the  time  of  Eokitansky,  the  question  as 
to  the  existence  of  a  dccidxia  reflexa  in  tubal  pregnancy  has  been  repeatedly 
di&eassed,  one  set  of  investigators  claiming  tliat  it  is  usually  present  and 
the  other  set  holding  that  it  is  always  absent.  The  investigations  of  the 
past  few  years  have  served  to  reconcile  these  difTcrcnees. 

In  view  of  the  general  seantinuss  of  tbe  decidual  reaction,  it  is  evident 
that  one  could  not  reasonably  expect  the  foruiation  of  a  structure  identical 
with  the  decidua  retlexa  of  uterine  pregnancy.  On  the  other  hand,  in  all 
intact  early  tubal  pregnancies,  the  ovum  is  separated  from  the  lumen  of  the 
tnbe  by  a  thicker  or  thinner  layer  of  connective  and  muscular  tiss^ue,  with 
postiiljly  a  few  i^nihiled  decidual  eeits  (Fig.  508).  As  the  pregnancy  ad- 
vances this  membrane 
becomes  invaded  by  fce- 
tal  cells,  and  later  un- 
dergoes tibrinous  de* 
generation,  and,  if  rup- 
ture does  not  occur, 
eventually  becomes 
fimed  with  the  mucosa 
of  the  opposilc  side  of 
the  tube.  As  this  struc- 
ture is  only  superficial- 
ly analogous  to  the  dc- 
cidua  reflexa,  it  is  bet- 
ter designated  as  the 
pseudo-rctlexa  or  cap- 
aular  membrane- 

{d)  PUicrn  in, — As 
the  early  stages  of  the 
development  of  the  pla- 
centa are  identical  in 
both  tubal  and  uterine 
pregnancy,  the  different 
out<?ome  in  the  former 
is  dependent  upon  the 
absence  or  scanty  devel- 
opment of  a  decidual 
reaction.  As  a  conse- 
quence, the  tissues  of  the  tube  wall  in  contact  with  the  ovum  offer 
but  slight  ret^istjince  to  the  invasive  properties  of  the  fcBtal  elements, 
and  soon  undergo  degenerative  changes.  The  chorionic  villi  and 
fietal  calls  invade  this  tissue,  almost  like  a  malignant  growth,  and  open 
»p  maternal  blood-vessels.  In  many  cases  they  penetrate  directly  through 
the  perit<meal  surface  or  the  capsular  membrane,  as  Ihc  case  may  be,  and 


Fio.  508. — Early  Titbal  Preonanct,  Rhowino  Ovum  Em* 

BEi>DEi>  IN  Wall  of  Tube  Outp*ipe  of  Lxthkn.     XO. 
b.c.,  bloodHcIot ;  r,,  chorionic  viUi;  rcjL,  capsular  mem  bran*?. 
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give  rise  to  intra^peritoneal  haEmorrhage  or  tubal  abortion.  Ie  other  in- 
stanceSj  however,  early  rupture  is  due  to  the  sudden  opening  up  of  a  large 
vessel,  wlien  the  weakened  tube  walls  yield  to  the  inereased  pressure.  Werth 
has  quaintly  expressed  the  condition  by  stating  that  the  ovum,  in  making  its 
bed,  digs  its  own  grave. 

The  microscopic  structure  of  tlie  fa^tal  portion  of  the  placenta  is  iden- 
tical with  tlmt  observed  in  uterine  pregnancy  (Fig.  50G).  Even  more 
frequently  than  in  that  condition  masses  of  Langhans's  cells,  sync^'tium,  or 
even  fragments  of  villi  become  broken  off  from  the  placenta,  and  are  car* 
ried  by  the  veins  to  various  portions  of  the  body.  This  process  of  deporta- 
tion can  be  demonstrated  in  almost  every  case  by  cutting  serial  sections 
through  the  tube  (Fig.  457).  Veit  has  etill  furtlu^r  extended  this  eoncep* 
tion  by  applying  it  to  the  growth  into  venous  channels  of  chorionic  villi, 
which  still  retain  their  connection  with  the  placenta.  He  considers  thai 
it  plays  an  important  part  in  the  production  of  rupture,  as  such  a  clogging 
of  the  venous  channels  may  so  raise  the  pressure  in  the  intervillous  spaces 
that  the  weakened  tube  walls  necessarily  give  way. 

It  is  stated  by  Giilih  and  others  that  the  placenta  may  continue  to  grow 
after  the  death  of  the  fietus.  I,  however,  agnie  with  Berry  Hart,  that  it 
is  out  of  the  question,  except  in  tlie  rare  cases  of  hydatid! form  mole  forma- 
tion; although  it  must  be  admitted  that  in  advanced  tubal  pregnancy 
haemorrhage  occasionally  takes  place  into  the  placenta,  and  thus  leads  to 
a  considerable  Increase  in  its  size. 

(e)  Slruciure  of  the  F(Fial  ^Sac, — In  extra-uterine  pregnancy  there  is 
a  marked  increase  in  the  vascularity  of  the  af^IVeted  tube,  the  larger  arteries 
and  veins  being  much  hypertrophiod,  while  the  emaller  vessels,  especially 
in  the  neigh hnrfKHxl  of  the  placental  site,  are  markedly  engorged. 

Microscopical  sections  through  the  siic  in  the  early  nionths  show  a 
slight  hypertrophy  of  tlie  muscle  cells,  but  no  apparent  increase  in  their 
number.  Except  at  the  placental  site,  the  tube  wall  is  considerably  thick- 
ened, and  its  cells  are  spread  apart  by  cedema.  At  a  still  more  advanced 
period,  the  muscular  constituents  of  the  gistjation  sac  appear  to  diminish 
in  number,  m  that  at  full  term  almost  its  entire  thickness  is  made  up  of 
a  connective  tissue  poor  in  cells,  with  only  hero  and  there  a  muscle  fiber. 
This  indicates  that  the  nuiseularis  of  the  tube  d<»es  not  possess  the  same 
tendency  to  hypertrophy  as  that  of  the  uterus,  though  occasioually  it  is  quite 
marked,  Pinard  having  reported  a  case  in  which  the  fcetal  sac  contracted 
so  strongly  that  he  mistook  it  for  a  pregnant  uterus. 

In  most  cases  the  exterior  of  the  tube  gives  evidence  of  peritonitic 
involvemerrt,  and  a  considerable  portion  of  the  thiekness  of  the  foetal  sac 
is  often  due  to  peritoneal  adliesions. 

In  order  for  complete  tubal  abortion  to  occur,  tlie  iimbriaied  extremity 
must  remain  patent,  but  in  other  eases  its  condition  varies »  being  some- 
times closed,  sometimes  open.  As  a  rule,  the  lumen  of  the  lube  conmrnni- 
eates  directly  with  either  end  of  the  hetal  sac.  Less  commonly,  however^ 
this  comnmnication  is  noted  only  at  one  end,  wliile  still  more  rarely  the 
ffctal  sac  is  completely  shut  otf  from  the  main  luuien.  A  satisfactory 
explanation  of  these  differences  has  not  yet  been  adduced. 
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Fio.  509. — Utkrjx?:    Decidt  a    fhom    a 

CaBE    of    EXTftA-UTERXNK    PkEONANCY 

(Zweifel). 


(/)  Uterine  Changes. — In  the  first  tfiree  months  tlie  uterus  undergoes 
coiisiilvm!»l(-  liypcrtropliy,  ami  its  eodnnietriuni  betomes  eoiiverto*!  intu  a 
dfx'iclua  similar  to  tlutt  fibi^oned  in 
uterine  pregnancy,  and  differing  from 
it  only  in  a  less  niflrked  development 
of  the  spongy  layer  and  a  greater 
abiiiidanee  of  blo«d  spaces  just  beneath 
lU  free  surfaee.  Soon  after  the  death 
of  the  fcBtus,  the  deeidua  is  thrown  off 
in  small  pieces,  and  occasionally  as  a 
triangular  eaj^t  of  the  uterine  cavity* 
Its  discharge  is  usually  considered  of 
marked  diagnostic  significance;  so 
much  so  that  in  doubtful  cases  many 
observers  recommend  curetting  the 
uterus,  and  base  their  diagnosis  upon 
the  presence  or  absence  of  decidual 
tissue* 

Terminations  of  Ttdml  Prfgnanrtf, 
— According  to  Tait,  the  universal  fate 
of  udml  pregnancy  was  rupture  either 
into  the  peritoneal  cavity,  or  between 
the  folds  of  the  broad  ligament,  oc- 
curring   not    later    than    the    twelfth 

week.  More  careful  study  has  demonstrated  the  incorrectness  of  such  a 
statement,  as  the  great  majority  of  eases  terminate  at  an  early  fXTiod  by 
abortion  after  rupture  through  the  capsular  membrane.  Very  exceptionally, 
tlie  pregnancy  may  go  on  to  full  term  without  rupture,  as  in  the  eases 
reported  by  Saxtorph,  Spiegelberg,  Cbiari,  Gutzwiller,  Emanuel,  Freuud, 
and  others.     My  collection  also  contains  a  similar  spi^cimen, 

(a)  Tuba!  Ahoriion  {fntra'iubai  Rupture.)— After  Werth,  in  1887,  had 
directed  attention  to  the  poFisibility  of  tubal  abortion,  it  has  gradually  been 
demonstrated  that  this  is  l*y  far  the  most  frequent  outcome  of  tubal  preg* 
nancy.  The  marked  change  of  opinion  which  has  taken  place  upon  this 
point  is  readily  appreciated  by  comparing  the  statements  made  by  Scbrenck 
and  Werth,  in  18t>2  and  1904,  respectively.  The  former  found  only  t>  cases 
of  abortion  in  610  eases  of  tubal  pregnancy  collected  from  the  literature; 
whereas  the  latter  stated  that  seven  out  of  eight  cases  end  in  that  way  and 
only  one  by  rupture.  According  to  Martin,  "this  termination  is  the  general 
rule,  spontaneous  rupture  occurring  only  in  those  cases  in  which  occlusion 
of  the  abdominal  end  of  the  tube  precludes  the  possibility  of  an  abortion,  or 
in  ivhieh  the  ovum,  being  inserted  in  a  liernia  of  mucosa,  burrows  directly 
through  the  tube  wall/' 

The  frequency  of  tubal  abortion  depends  in  great  part  upon  the  site  of 
implantation  of  the  ovum.  In  ampullar  pregnancy,  it  is  tlie  general  rule, 
whereas  intra-peritoncal  rupture  is  the  usual  outcome  in  isthmie  pregnancy. 
This  difference  is  probably  due  to  the  fact  that  in  the  former  the  tubal 
lumen  is  sutTiciently  patulous  to  permit  of  a  considerable  degree  of  expansion 
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of  the  fmtal  sac,  whoreas  in  the  latter  the  Imiien  is  so  f^mall  that  tht^  is 
impipsihie;  and  as  expansirm  vnn  occur  only  toward  th('  iKripherv .  rarly 
ni])tnre  is  the  UKual  termination. 

Tuhai  ahortinn  results  from  the  perroriitton  or  rii|iluiv  oi  ihr  i:ij»sular 
memhrune  or  pseudo-reMcxa,  and  thiTefore  does  not  differ  essentially  from 


ha.  5 10. — Eablt  Tubal  ra!u<iN ancy,  with  Abortiok  of  Ovum  into  Lumen  of  Tubs,    X6. 
6.C.,  blood-clot;  v.,  chorionie  villi. 

intra-peritonea!  nijitore,  exeejit  in  the  fact  that  in  the  one  cas^  the  hffraor- 
rhage  occurs  into  the  lumen  of  the  tul>e,  whereas  in  the  other  it  takes 
jUace  into  the  ]>eritoneal  eavity,  Aeeordingly*  the  term  '^tulml  ahortion'' 
could  be  well  rejilaeed  by  that  of  intra-tubal  rupture,  as  suggested  by  Berk- 
eley and  Bonney. 

The  immediate  eonBeqnenee  of  the  haemorrhage  i^  tlie  loosening  of  the 
connection  between  the  ovum  and  the  tube  wall,  the  former  becoming 
completely  or  partially  separated  from  its  site  of  implautation.  If  the 
separation  i^  complete,  the  entire  ovum  is^  extruded  into  the  lumen  of  the 
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tube,  and  gradually  forced  by  the  efTused  blood  toward  the  fimbriated 
end,  through  which  it  iiuiy  bt?  extruded  into  the  peritoneal  cavity,  where- 
upon the  hieiaorrhiige  usually  ceases.  On  the  other  hand,  if  the  separaiion 
is  only  partial,  the  uvuiu  reinaiu8  in  silu,  and  the  hieioorrha^c  i-fnilinuci;. 
Aceonhngly,  we  distijiguish  hetween  rompft'fc  and  incompfrfc  fiborlions, 
the  latter  occurring  far  more  frequently  than  the  former — 10  to  1,  accord- 
ing to  W(jrui8en 

In  a  small  nundier  of  catjies  the  ovum  may  be  observed  in  the  act  of 
abortion  (Fig.  511).     Thus,  among  my  own  speciniena  are  several  which 


f\^i^^f0 


-^'vw-^^^ue. 


FiQ.  511. — ^TuBAL  Aboetion,  Ovum  B^no  Extruded  throuoh  Fimbriated  Extremity 

(KeUy).     XI. 

show  the  fa?tus  surrounded  by  its  membranes,  protruding  from  the  dilated 
iimbriated  extremity  of  the  tube. 

When  the  hemorrhage  is  moderate  in  amount  and  the  ovum  remains 

tin  situ,  it  may  become  intiltrated  with  bhwxl  and  increase  markedly  in 
size,  being  converted  into  a  structure  analogous  to  the  bifjod  or  tleehy  mole 
observed  in  uterine  abortions  (Fig,  51:;).  The  haemorrhage  usually  persists 
as  long  as  the  mole  remains  in  the  tube,  and  the  blood  slowly  trickles 
from  the  fimbriated  extremity  into  the  j)eritoneal  cavity,  where  it  becomes 
encapsulated,  giving  rise  to  an  ha'matocfle.  If  the  fimbrtaled  extremity  m 
occluded,  the  tube  may  gradually  becooje  distended  by  blood — kwmaiosal' 
K  pina:. 

H  Aft^r  incomplete  abortion,  small  particles  of  the  chorion  may  remain 
attached  to  the  tube  wall  and,  becoming  surrounded  by  fibrin,  give  rise 
to  a  placental  polypus,  just  as  is  often  noted  after  an  incomplete  uterine 
abortion. 

(h)   Rnplure    into    the   Peritoneal   Cav'dij.—^Kxwwwhivi    Icj^s    than    one 

■  eighth  of  the  cases  of  tubal  pregnancy  end  within  the  first  twelve  weeks  by 
intraperitoneal  rupture,  which  usually  occurs  spontaneously,  but  occasionally 
is  the  result  of  violence.  Generally  speaking,  when  rupture  occurs  in  the 
first  few  weeks,  the  pregnancy  is  situated  in  the  proximal  end  of  the  tube, 
a  short  distance  from   the  cornu  of  the  uterus  (see  Fig.  513),     On  the 
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T.W    — 


other  band,  when  the  ovum  la  implanted  in  the  interstitial  portion  of  th^ 
tube,  ni[Ttiire  nueurs  later  than  in  the  ntfier  varieties — as  a  rule,  not  until 

nfter  the  fourth  month,  sometime*' 
conHiderably  later.  This  difference 
is  due  to  the  fact  that  the  inter- 
stitial portion  of  the  tube  is  sur- 
rounded by  a  thiek  layer  of  uterine 
niusoulatiire,  which  reacts  promptly 
to  the  stimulation  of  pre^^ancy,  and 
by  its  hypertrophy  allows  the  ovum 
to  attain  a  eonsiderable  size  befonf 
rupture  occurs. 


% 


L.Ov 


lie 


IIT.  —1 

FiQ,  512. — Section  thhouuh  TuBAi»MdLE. 

XL  ->- 

fl,a,  blood-clot;  Ou.,  ovum;  TM.,  tube*  waU; 
V,T.,  uterine  end  of  tube. 


Fits.  513. — IflTHMic  Preonancy,      Rurrc^ftK 
Ten  Days  after  La*t  MENaxRUAi.  P^ 

moD.     XI. 


The  prime  factor  in  the  causation  of  rupture  is  the  intra^mural  em- 
bedding of  the  ovnm,  and  the  consequent  invasion  and  weakening  of  the 
tube  wall  by  the  ectodernml  elements  and  chorionic  villi.  Its  direct  cause 
may  be  violence,  such  as  vaginal  examination,  coitus,  a  fall,  or  even  mere 
overexertion,  though  in  the  great  majority  of  cases  it  occurs  spontaneously. 
In  such  circumstances,  rupture  is  brought  about  either  by  direct  perforation 
by  the  growing  villi,  or  by  the  weakened  tube  wall  yielding  to  a  sudden 
access  of  pressure  in  the  inter-villous  spaces,  following  the  sudden  opening 
up  of  a  large  vessel  or  the  clogging  of  venous  cbanneljfi  by  chorionic  villi,  Tho 
evidence  at  present  available  seems  to  indicate  that  the  former  is  the  less 
usual  factor. 

If  rupture  occurs  in  this  way  in  an  otherwise  normal  tube»  it  is  appar- 
ent that  it  will  be  likely  to  occur  at  a  much  earlier  period  if  the  oviiin 
be  arrested  in  a  diverticulum  from  its  lumen,  as  tmder  such  cireunistancea 
it  will  fiave  only  a  portion  of  the  tube  wall  to  penetrate,  instead  of  its  entire 
thickness. 

Occasionally,  secondary  rupture  may  occur  in  a  tube  the  seiit  of  a 
primary  abortion,  though  this  is  possible  only  when  the  fimbriated  end  is 
occluded,  Fnder  such  circumstanceB  the  weakened  (ube  wall  yields  \o  the 
pressure  of  the  blood,  which  has  been  pourid  into  its  lumen  and  can  find 
no  oilier  means  of  escape- 

Bupture  usually  occurs  in  the  neighborhood  of  the  placental  site,  and 
either  into  the  peritoneal  cavity  or  between  the  folds  of  the  broad  liga- 
ment, depending  upon  tlie  original  site  of  the  ovum.  The  terminations 
of  the  two  conditions  ditfer  bo  markedly  that  it  will  be  necessary  to  con- 
sider them  separately. 
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In  tho  former  accidpnt,  the  entire  oviini  may  be  extniderl  from  the  tiibe, 
Imt  if  the  rent  he  smiilK  profuse  hfemorriiage  inay  ocenr  without  its  eseiipe. 
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Flu-  514- — RtrPTtiRED  AiiPULLAB  Preonancy.     XI. 
Am.,  amnloii;  O.,  ovary;  P.,  pluecnta;  'I\,  yt«irine  Qud  of  tul:>e. 


■  In  either  event,  the  jmtient  immediately  showB  signs  of  toj lapse,  which 
^m  may  rapidly  end  in  death.  If  this  does  not  occur,  the  elfeivt  of  rupture 
^^  varies  recording  to  the  atiunint  of  damage  sustained  by  the  ovum.  If 
expelled  intact  into  the  j^heritonoal  eiivity,  tlie  death  of  the  fcetus  is  inevit- 
able; and  unlei^s  the  pregnancy  has  iidvaneed  licyond  the  third  montli,  the 
product  of  conception  will  be  rapidly  absorbed,  as  was  aliown  by  Leopold's 
exprrimentfi  upon  animals. 

»It  is  still  thoogbt  by  many  that  in  such  cireurnslanees  the  plaeenta 
may  become  attached  to  any  portion  of  the  periloneal  cavity,  and  there 
establish  vascular  eonnec-tions,  which  will  render  further  development  pos- 
sible. I  do  not  believe  that  this  can  occur,  as  it  is  highly  improbal>le  that 
.  such  connections  could  be  established  before  the  ovum  had  become  irrepar- 
K  aldy  damaged,  not  to  speak  of  the  negative  evidence  afforded  by  the  experi- 
H    menls  just  mentioned. 

H  On  the  other  hand,  if  only  the  foetus  escapes  at  the  time  of  rupture, 

I         the  effect  npim  the  pregnancy  will  vary  according  to  the  amount  of  injury 

sustained   hy  the   placenta.     If  much  damaged,  death   of  the  fa?tus  and 

termination  of  the  pregnancy  is  inevitable;  but  if  the  greater  portion  of 

^     the  phui?nta  stilt  retains  its  attachment  to  the  tube,  further  development 

H    is  possible,  and  the  foetus  may  go  on  to  full  term,  giving  rise  to  a  secondary 

abdomina!  pregnancy.     In  such  cases,  the  tube  may  close  down  upon  the 

k  placenta  and  form  a  sac,  in  which  it  remains  during  the  rest  of  the  preg- 
nancy. Or,  a  portion  of  the  placenta  may  remain  attached  to  the  tube 
wall,  while  its  growing  periphery  extends  beyond  it  and  establishes  con- 
nection with  the  surrounding  pelvic  organs.  Under  such  circmnstances 
one  may  find  the  placenta  attached  partly  to  the  uterus,  pelvic  floor,  rectum, 
^    or  even  the  intestines. 

H  I  do  not  believe,  however,  that  the  placenta  can  become  directly  attached 

to  organs  far  removed  from  the  pelvic  cavit>%  such  as  the  stomach  and 
diaphragm,  for  instance;  and  when  such  connections  are  observed*  I  con- 
sider that  one  has  to  deal  with  a  broad-ligament  pregnancy,  in  which  the 
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placenta  is  situated  upon  the  upper  portion  of  the  fcetal  sac,  which  ha^ 
lioeome  adlierent  to  the  orj^an  in  f]iJostion. 

When  the  fcptue  eBea|>eB  from  tlie  tube  it  h  nearly  always  surroiintlcd 
by  its  membranes,  and  most  aiitboritii^s  believe  that  further  growth  iis 
inifw^ssible  unless  it  is  siirrounded  by  the  amnion,  though  several  obs^ervers. 
notably  Roth,  have  rppoiied  capes  in  wliieh  a  full4**rm  foetus  hiy  perfectly 
free  in  the  jKu^itoneal  cavity,  and  all  Ihiit  was  left  of  its  membra nci«  was 
found  in  the  tubal  sac. 

(r)  Rnpftire  into  fhf  Broad  Lujameni. — In  a  small  n  urn  her  of  cases, 
rupture  may  occur  at  the  portion  of  the  tube  nncovere<l  liy  peritoneum,  so 


> 
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FitJ,  515.— tJaoAi>-Li«AMENT  Pregnancy  ( Z weird) . 

that  the  contents  of  the  gestation  sac  are  cxtnukd  into  a  space  formed  by  the 
separation  of  the  folds  of  the  broad  ligament.  Generally  speaking,  this  is 
the  moat  favorable  variety  of  rupture,  and  may  terminate  either  by  the  death 
of  the  ovum  and  the  formation  of  a  broad-ligament  hcBtnatonw,  or  by  the 
further  development  of  the  pregnancy. 

The  outcome  depends  largely  upon  the  degree  of  completeness  with 
which  the  placenta  has  been  separated.  If  it  remains  attached  to  the 
tube  on  the  side  opposite  the  point  of  rupture,  it  generally  becomes  dis- 
placed upward  as  pregnancy  advances,  and  comes  to  He  above  the  fnetus; 
but  when  it  is  situated  near  the  point  of  rupture  it  gradually  extends  down 
between  the  folds  of  the  broad  ligament,  being  implanted  partly  upon  the 
tulje  and  partly  upon  the  pelvic  connective  tissue.  In  either  event,  the  foetal 
sac  lies  entirely  outside  of  the  peritoneal  cavity,  and  as  it  increases  in  size 
the  peritoneum  is  gradually  dissected  up  from  the  pelvic  and  abdominal 
walls.  This  condition  is  designated  as  cxtra'peritoneal  or  broad-ligamenl 
pregrmncff,  and  was  carefully  studied  by  Bezeimeris  in  1836.  Occasionally, 
the  broad-ligament  sac  may  rupture  at  a  later  period,  and  the  child  be 


ctnidetl  into  the  peritoneal  cavity*  wliile  tlie  plac^enta  retains  its  original 
[>osr  I  ion — sttondartf  ahdo  nt  lual  pre  gnu  nvy. 

The  importance  of  ruphire  into  the  hroiu\  ligament  was  particularly 
ciiipliai^izcd  by  Tait,  who  hclieved  that,  it  was  only  under  sucli  tirciun- 
htances  that  extra-uterine  pregnancy  could  go  on  to  fuU  term.  But  since 
only  a  small  proportion  of  cases  of  tuhal  pregnancy  end  in  rupture,  it  is 
evident  that  his  statements  were  based' upon  imperfect  information.  The 
frequency  of  this  mode  of  rupture  has  been  considerably  overestimated,  aa 
it  was  noted  in  only  4  out  of  'i7()  cases  collected  from  the  articles  of  Mandl 
and  Sclmiidt,  Kii^tner,  and  Fehllng,  and  only  once  in  my  series  of  cases. 

The  so-called  iubo-uUnne  pregnanaj  results  from  the  gradual  extension 
into  the  uterine  cavity  of  an  ovum  which  was  originally  impUinted  in  the 
iotorstitia!  portion  of  the  ttihe.  TubQ-ahdominal  pregfuuirij,  on  the  other 
hand,  is  derived  from  a  tubal  pregniiney  in  which  the  ovum  has  been 
inserted  in  the  neighborhood  of  the  fimbriated  extremity,  and  gradually 
extended  into  the  peritoneal  cavit3\  In  such  circumstances,  the  portion  of 
the  fcetal  sac  projecting  into  the  peritoneal  cavity  forms  adhesions  with 
the  surrounding  organs,  which  often  seriously  complicate  its  renu_>val  at 
ojK^ration,  Neither  of  these  conditions  is  very  common,  nor  do  they  deserve 
to  lie  classified  se|>arately ;  in  reality,  they  are  merely  pregnancies  developing 
at  unusual  portions  of  the  tubes. 

The  term  tuhti-fjrnrittn  f pregnancy  is  employed  when  the  fcetal  sac  is 
composed  partly  of  tubal  and  partly  of  ovarian  tissue.  Such  cases  owe 
their  origin  to  the  development  of  an  ovum  in  a  tubo-ovarian  cyst,  or  in  a 
tulie  whose  fimbriated  extremity  was  adherent  to  the  ovary  at  the  time 
of  fertilization.  They  are  therefore  primarily  either  tubal  or  ovarian  in 
origin. 

Abdominal  ftegriancy. — In  tJie  earlier  literature  it  was  generally  fc^tated 
that  the  ovum  could  be  implanted  upon  any  portion  of  the  peritoneuiu, 
giving  riBe  to  a  primary  abdominal  pregnancy,  and  in  Heckers  statistics  it 
was  reuorded  twice  as  frequently  as  the  tubal  variety.  Later,  however,  when 
the  specimens  were  more  carefully  studied,  it  became  apparent  that  the 
great  majority  of  abdominal  pregnancies  were  secondary  in  character,  hav- 
ing resulted  from  ruptured  tubal  pregnancy. 

( I ra dually  doubt  began  to  he  cast  upon  the  existence  of  primary  ab- 
dominal pregnancy,  so  that  at  present  most  authors,  while  admitting  its 
theoretical  possibility,  are  extremely  sceptical  as  to  its  actual  occurrence. 
Bland  Sutton  fwsitively  denies  its  occurrence  in  women,  and  contends  that 
it  is  not  observed  in  the  low^er  animals.  Hirst  and  Knipe  in  rJ08,  and 
f  I  rone  in  1J)09,  however,  described  npeeimens,  which,  whih^  not  entirely  con^ 
vincing,  so  nearly  fulfill  the  requisite  criteria  that  it  became  necessary 
to  reckon  with  tljis  variety  of  extra-uterine  pregnancy  from  a  practical 
point  of  view% 

Occasionally,  as  was  shown  by  Zweifel,  Martin,  Voigt,  LfCopohl,  and 
Werth,  the  fertilized  ovum  may  Ix^come  implanted  ufK*n  ttie  fimbria  ovarica. 
Such  conditions  niny  closely  resemble  primary  abdominal  pregnancy,  inas- 
much as  the  surface  upon  wdiicli  the  ovum  is  primarily  implanted  is  so 
small  that  the  margins  of  the  placenta  soon  extend  beyond  it  and  become 


660 


EXTRA-UTERINE    PREGNANCY 


a^taeherl  to  the  surroiindin^  organs,  tlms  giving  the  impression  Xhn 
p«?ritoiieuiji  wati  the  ori^^inal  t^ile  uf  miphintatjon.     A  careful  niieroscopi 
examination,  Jiowever,  will  usually  enaltlc  onu  to  differentiate  between  iha 
two  c'onditionB. 

Fate  of  Extra-uterine  Faetua. — Ah  lias  already  Ijeen  pointed  out,  absorp- 
tion i8  the  universftl  fate  of  small  embryos  which  are  extruded  into  tlie 
peritoneal  eavity,  unless  the  plaeeflta  retaina  its  attacliment  to  the  tube 
wall  and  still  offers  conditions  suitable  for  the  continuance  of  the  circula- 
tion. Moreover,  the  young  foetus  is  frerpiently  absorbed  while  still  within 
the  tube,  as  is  shown  by  the  fact  that,  upon  opening  early  gestation  sacs, 
;t  is  sometimes  represented  by  an  amphorous  mass  of  tissue  attached  to  tbc 
umhilieal  cord.  At  times  the  only  indication  of  its  previous  existence  is 
found  in  a  small  stub  of  cord  lianging  free  in  the  amniotic  cavity.  On 
tiie  other  hand,  when  the  f(ptui5  has  attained  a  certain  size  before  death 
it  cannot  he  absorlx^d  in  this  manner,  and  must  undergo  suppuration,  mum- 
mification, calcification,  or  adipocere  transformation. 

Pyogenic  hneteria  often  gain  access  to  a  gestiition  sac,  which  is  adherent 
to  the  intestines^  and  give  rise  to  .nippuralion  of  its  contents.  Eventually 
the  abscess  perforates  at  the  point  of  least  resistance,  and  if  the  patient 
does  not  die  from  septicaemia,  portions  of  the  fret  us  may  be  extruded 
through  the  abdominal  wall  or  into  the  intestines  or  bladder,  ac(?ording 
to  the  situation  of  tlie  perforation^  This  outcome  is  particularly  fre4:juent 
in  broad-ligament  pregnancies,  on  account  of  their  proximity  to  the  reetum 
and  the  liability  to  infection  by  intestinal  bacteria. 

Mummifiraiion  and  IrlhopmUon  fortnafion  have  already  been  referred 
to  in  the  chapter  on  Abortion^  and  are  dealt  with  fully  in  Kiicbenmeister^s 
article.  The  latter  is  generally  regarded  as  the  most  favorable  of  the  pos- 
sible eventualities  in  eases  of  advanced  cxtra-uterioe  pregnancy,  as  in  many 
instances  the  calcified  product  of  conception  may  be  carried  for  years  as 
a  iK^nign  foreign  body,  and  do  no  harm  unless  it  gives  rise  to  dystocia  in 
a  subsequent  pregnancy.  In  several  instances  a  lilhopa^dion  has  been  known 
to  remain  in  the  abdomen  for  fifty  years  or  more,  and  the  literature  con- 
tains numerous  cases  in  wliieh  a  period  of  twenty  to  thirty  years  elapsed 
before  its  removal  at  operation  or  autopsy, 

^luch  more  rarely  the  fcetus  may  become  converted  into  a  yellowish 
greasy  mass  to  which  the  term  adipocere  is  applied.  The  fatty  material 
is  supposed  to  be  an  ammoniacal  soap,  but  a  satisfactory  explanation  of 
its  formation  has  not  as  yet  been  advanced* 

Diaease^  of  Exira-uiennc  Ornm, — If  an  extra-uterine  pregnancy  goes 
on  without  interruption  bcyorul  the  first  few  weeks,  tlie  ovum  is  exjxised 
to  all  the  diseases  which  may  occur  in  the  ordinary  uterine  form.  Thu.s 
Schauta,  Wertheim,  and  Micholitsch  have  descriijed  tubal  ova  which  had 
become  converted  into  hamiatoma  moles.  Hydattdiform  moles  have  been 
observed  liy  Otto,  Recklinghausen.  Weniiel,  Sykow,  and  others;  and  hy- 
dramnios  by  Teulfel,  Webster,  and  others.  Aldfcld  and  Marchand  first 
described  a  case  of  chorioHipithelioma  following  tubal  pregnancy,  and  Risel, 
in  lfH>5,  was  able  to  collect  ten  additional  cases  from  the  literature.  It 
is  interesting  to  note  that  Spiegelberg  and  Hoist  otiserveil  the  occurrence 
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of  eclampsia  during  the  false  labor  in  csim^s  of  advanced  extra-uterine  preg- 
nancy. 

Symptoms. — t^nfortunately,  the  manifestfltinns  l)e!(rnginfr  to  an  wnin- 
terrupted  exlia-uterine  pregnancy  are  not  characteristic,  and  the  patient 
and  her  physician  are  usually  entirely  unaware  of  the  existence  of  any 
abnormality  until  death  of  the  fietus,  rupture,  or  tubal  abortion  occurs. 
Ordinarily  the  patient  considers  lierself  pregnant,  presents  the  ii^ual  sub- 
jective Bjinptoms,  and  possibly  suffers  from  slight  pains  in  one  or  other 
ovarian  region,  which  she  regards  as  the  usual  concomitants  of  her  condi- 
tion. In  rare  instHUCcs,  indeed,  she  nuiy  have  no  idea  that  she  is  pregnant, 
and  niptore  nujy  occur  and  perhaps  prove  fatal,  even  before  she  has  missed 
a  single  menstrnat  period. 

Suppression  of  the  menses  is  not  associated  so  regularly  with  this  con- 
dition as  with  normal  pregnancy,  being  noted  in  only  43  j>er  cent,  of  the 
cases  observed  hy  Martin  and  Orth,  Mandl,  Bouilly,  and  Wormser.  These 
statements,  however,  do  not  carry  as  much  weight  as  would  appear  at  first 
sight,  for  frequently  the  ha^tnorrhage  does  not  represent  a  genuine  men- 
strual iiow,  Imt  is  due  to  endometritis,  or  to  the  fact  that  the  dilated  vessels 
in  the  uterine  deeidua  are  not  cov<tcc!  by  a  layer  of  ftetal  tissue.  More- 
over, the  death  of  the  extra-uterine  foetus  at  an  early  period,  if  not  aceoui- 
panied  by  i-upture  or  abortion,  is  usually  associated  with  more  or  less  uter- 
ine ha^uiorrhage,  which  is  frequently  mistaken  for  the  menstrual  flow  or 
for  an  cariy  aliortion,  the  latter  belief  being  still  further  c<mlirmed  hy  tlie 
discharge  of   deeidua. 

In  many  cases  the  first  manifestation  of  the  abnormal  pregnancy  is 
the  sudden  occurrence  of  intense,  lancinating  pain  in  one  or  other  ovarian 
region,  which  is  soon  followed  by  faint ness,  the  patient  rapidly  passing 
into  a  condition  of  collapse.  This  indicates  the  occurrence  of  rupture  or 
abortion.  In  the  former  case  the  collapse  deepens,  the  face  becomes  pallid, 
and  the  patient  complains  of  intense  pain  in  the  lower  abdomen.  The 
temperature  may  be  persistently  sid> normal,  and  an  examination  of  the 
blood  shows  a  marked  diminution  in  the  number  of  red  corpuscles  and  in 
the  amount  of  ha?mogkibin.  Death  may  occur  within  a  few  btmrs  unless 
the  ha?morrhage  is  checked  by  oi>erative  means.  On  the  other  hand,  in  most 
cases  of  abortion,  the  patient  rallies  promptly,  the  general  condition  is  not 
so  alarming,  and  gradual  recovery  ensues.  Vaginal  examination  a  few 
days  later  freipuntly  reveals  the  presence  of  a  large  fluctuant  mass  which 
fills  a  greater  or  hsser  portion  of   the  pelvic  cavity — pel  vie  hwmatocelc, 

Fonnerly  hannatoccle  was  considered  as  a  distinct  disease,  and  it  was 
mainly  owing  to  Yeit's  observatitms  that  its  coiineciiim  wttli  extra-uterine 
pregnancy  was  established.  It  is  described  as  diffuse  or  solilartf,  according 
as  the  collection  of  blood  occupies  a  considerable  portion  of  the  pelvic 
cavity  or  is  confined  to  the  neighborhood  of  the  fimbriated  cod  of  the  tube. 
The  diffuse  variety  usually  occurs  wlien  preexisting  adhesions  abiuit  the 
pelvic  organs  facilitate  the  coagulation  of  IdorKl  and  aid  in  the  formation 
of  an  organized  membrane  over  it,  ttius  slmtting  it  oif  from  the  pnitoneal 
cavity.  According  to  Sanger,  the  solitary  lurmatocele,  on  the  otlier  hand, 
does  not  rcijuire  the  presence  of  adhesions  for  its  formation,  but  results 
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from  the  grailual  trickling  of  blood  frotii  the  fimbriated  end  of  the  tube, 
the  ohIlt  portions  gradiuilly  ooagidating  and  becoming  organized,  thus 
forming  a  capsule  about  the  more  fluid  portions. 

Ha^iiiatocele  formation,  for  tlie  most  part,  promises  a  very  favorable 
termination,  for  if  left  alone  the  mass  gradually  undergoes  absorption  and 
complete  recovery  occurs.  Thorn  has  reported  157  caflcs  with  two  fatalities, 
and  Fehling  91  eases  without  a  single  death.  Occasionally ^  how«?ver,  if 
the  haemorrhage  persists,  the  hgematocele  becomes  larger  and  larger  until 
it  tinally  ruptures  and  its  contents  are  poured  out  into  tfie  peritoneal  cavity* 
Such  an  accident  is  speedily  followed  by  collapse.  Again,  bacteria  some- 
times  make  their  way  into  the  mass  from  the  intestines  and  cause  suppura- 
ti(m* 

If  the  patient  survives  the  rupture  of  a  tnbal  pregnancy,  a  secondaij 
ahdoniinnl  pretjnmwij  may  result,  provided  the  placenta  has  not  been  sepa- 
rated to  too  giTat  an  extent.  Under  such  circumstances  the  usual  symp- 
toms of  pregnancy  pers^ist,  except  that  the  woman  sutfcrs  more  pain  and 
feels  the  fcetal  umvements  more  acutely  than  usual.  The  pain  is  due 
partly  to  stretching  and  possibly  to  contractions  of  the  ftetal  sac,  but  prin- 
ci]>ally  tfi  traction  upon  adhesions  which  have  formed  between  it  and 
the  various  abdominal  organs. 

In  a  small  nund>er  of  cases  in  which  the  primary  rupture  has  takes 
place  between  the  folds  of  the  broad  ligament,  aerondartf  rnpture  into  the 
peritoneal  cavity  may  occur  at  a  later  jieriod,  and  the  patient  may  bleed 
to  death,  or  a  secondary  abdominal  pregnancy  may  result.  In  the  latter 
event,  the  fcetus  lies  within  the  peritoneal  cavity,  while  the  placenta  re- 
mains partly  wdthin  the  tube  and  partly  between  the  folds  of  the  broad 
ligament. 

If  a  secondary  abdominal  pregnancy,  or,  as  now  and  again  occurs,  an 
unruptured  tubal  pregnancy,  goes  on  to  term,  fftfse  labor  sets  in,  associated 
w^ith  distinct  ]jains  similar  to  those  occurring  in  the  early  stages  of  normal 
labor.  They  are  due  to  uterine  contractions,  since  the  foetal  eac  contains 
so  few  muscular  filjers  that  it  cannot  contract,  aiul  of  course  cannot  lead 
to  the  birth  of  an  extra-uterine  cbihi  False  labor  may  last  for  a  few 
hours  or  several  days,  and  is  soon  followed  by  the  death  of  the  child, 
although  in  a  small  number  of  cases  the  ffrtal  movements  have  been  known 
to  persist  for  a  considerable  time  after  the  cessation  of  the  pains. 

After  the  death  of  the  feet  us,  the  placental  circulation  gradually  be- 
comes abolished,  the  amniotic  fluid  is  absorbed,  and  the  fcetal  sac  retracts, 
BO  that  it  occupies  a  much  smaller  space  than  formerly.  The  abdomen 
consequently  becomes  smaller,  and  its  change  in  size  is  soon  noticed  by  the 
patient.  After  its  initial  shrinking,  the  tumor  may  remain  stationary  in 
size  for  a  number  of  years,  the  child  becoming  mummified  or  converted 
into  a  lithopa^lion ;  while  in  rare  iustauces  sujipurative  changes  may  lead 
to  its  gradual  discliarge,  or  io  the  dc^ath  of  the  patient  from  peritonitis. 

Combined  and  Multiple  Pre^ancies.^Parry  stated  in  his  nmnogmph 
that  l*'3  out  of  the  500  tases  nf  tubal  pregnancy  colleetrd  by  him  were 
complicated  by  a  coexisting  inira-uterine  pregnancy,  lie  designated  the 
condition  as  combined  pregnancy.    The  condition  occurs  rpiite  frequently. 
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and  has  been  investigated  by  Bro^iiie,  Strauss,  Zincke,  Neugebauer,  and 
many  otbere.  Straiijis  in  1898  was  alilo  to  collect  only  M  ca^s  from  the 
literature,  while  Weibd  in  1905  had  inereat^ed  the  ninnher  to  11J»,  to  which 
Nengeliauer  in  IIHJT  added  many  more  caf^es. 

In  rare  instances  twin  tubal  pregnancy  haa  l)een  observed,  both  embryog 
being  sometimes  found  in  the  t^ame  tube,  while  In  other  eaj^cs  there  is? 
a  ftctns  in  each  tube,  both  showing  the  Bame  c!evelo2>ment.  Sau^^er  and 
Kru8en  have  reported  cast?i^  of  triplet  tubal  pregnancy. 

Bepeated  Tubal  Pregnancy. ^l*arry  collected  8  cases  in  which  tubal 
pngnaney  had  occurred  a  second  time  in  the  same  patient^  and  stated  that 
Primrose  in  ir>iJ4  was  the  lirst  to  describe  such  a  condition.  With  the 
increased  employment  of  abdominal  surgery,  the  abnormality  has  been 
recognized  quite  frequently,  the  first  Beriee  of  cases  was  reported  by  Abel  in 
18fKi,  and  soon  followed  by  those  of  Borland,  Weil,  Varnier,  and  Pest  a* 
lozza,  the  last  author  having  collected  111  eases.  In  several  instances  only 
a  few  months  had  elapsed  between  the  tw^o  pregnancies,  while  in  others  they 
were  separated  by  an  interval  of  several  years. 

Effects  of  Extra-uterine  Fregnancy  upon  Subsequent  Childbearing. 
— The  presence  of  the  products  of  an  old  extra-utcrine  pre;^nancy  occa- 
sionally gives  rise  to  dystocia,  and  necessitates  the  |>erformance  of  a  nuijor 
obstetrical  operation.  Thus,  in  the  cases  reported  by  lliigenbcrger,  Schauta, 
and  Siinger,  Ca^sarean  section  was  performed;  while  Hennigsen,  Dibot,  and 
BroBsi  induced  jircmature  labor,  and  Stein  and  Cbcston  resorted  to  cra- 
niotomy under  siudlar  circum stances. 

As  a  rule,  however,  dystocia  is  not  encountered,  Fuiick-Brentano  hav- 
ing collected  92  cases  in  which  spontaneous  labor  occurred  in  patients 
still  carrying  the  remains  of  a  previous  extra-utcrine  jiregnancy. 

Biag:nosi8i — rnfortunateIy»  the  symptoms  to  which  uuintcrru|*ted  extra- 
uterine pregnancy  gives  rise  are  usually  so  sliglit  that  the  woman  does 
not  consult  a  physician,  and  as  a  result  the  diagnosis  is  rarely  made  before 
rupture  or  abortion  occurs.  If,  however,  a  patient,  presenting  the  usual 
subjective  and  some  of  the  oVgective  symptoms  of  pregnancy,  be  examined^ 
for  any  reason,  and  a  unilateral  tubal  tumor  be  found,  the  diagnosis  is 
fairly  certain,  especially  if  she  haa  been  sterile  for  a  numljer  of  years  or 
a  long  interval  has  elapsed  since  her  last  pregnancy.  In  such  cases  the 
uterus  is  somewhat  enlarged  and  softened,  while  the  tubal  fumor  is  soft 
and  doughy,  and  corrcsymnds  roughly  in  size  to  the  supposed  durati<m  of 
pregnancy.  The  first  positive  diagnosis  of  unruptured  tubal  pregnancy  was 
made  by  Veit  in  1883,  and  in  this  country  by  Janvrin  in  188(], 

As  a  matter  of  fact,  however,  it  usually  happens  that  when  lafiari>tomy 
is  performed  for  a  supposed  unrujitured,  early  tulial  pregnancy  a  tumor  of 
some  other  origin  is  found.  On  the  other  hand,  the  unruptured  pregnant 
tube  may  probijise  into  Douglas's  cul'tl(*-sac  and  be  mistaken  for  the  Imdy 
of  a  retrntlcxfd  firegnant  uterus,  in  wbich  cvi^nt  an  attempt  at  its  reposition 
may  !cad  to  rupture  and  occasitmally  to  dratb. 

When  the  ftrtus  lias  died  Ijcfore  the  occurrence  of  rupture  or  abortion, 
errors  in  diagnosis  are  common,  and  many  cases  are  uiietaken  for  incom- 
plete uterine  abortions  or  for  tubal  tumors  associated  with  uterine  hsera- 
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orrhage.  For  this  reason,  no  atlemi>t  should  over  be  made  to  empty  the 
uterus  !u  a  case  of  8usi)erted  incomplete  abortion,  unlesB  the  tul>es  and 
ovaries  have  l>een  prcviouslj  palpated.  If  a  careful  examination  shows 
tliat  a  tumor  is  present  on  either  ^ide,  the  posBibility  of  tubal  pregnancy 
should  bo  seriously  considered. 

It  is  generally  taught  that  the  dischar^^c  of  a  distinct  decidual  cagt  from 
the  uterus,  without  evidence  of  a  fret  us,  is  a  characteristic  si^  of  tubal 
pregnancy.  But  that  such  a  structure  now  and  again  may  be  djstdiarged 
without  the  exiFtenee  of  pregnaney  of  any  kind  was  demonstrated 
by  (irif^iths  and  Dakin*  It  is  generally  believed  that  the  presence  of  de- 
cidual tissue  in  the  uterus,  in  the  absence  of  a  ftetus,  affords  conclusive 
evidence  of  the  existence  of  tubal  pregnancy,  especially  if  a  turaor  mass 
can  be  detected  on  one  side.  In  doul>tful  eases  curettage  is  recomiDonded 
for  diagnostic  pur|ioso8.  My  own  experionre  luis  taught  me  that  the  pn-g- 
ence  of  deeklua  in  such  circumstances  usually  affords  strong  presumptive 
evidence,  hut  that  its  absence  is  not  an  ofjually  convincing  negative  proof, 
for  occasionally  the  decidua  may  have  been  cast  off  at  an  early  period,  and 
have  l«een  reidneed  by  normal  endometrium  by  the  time  the  patient  is 
examined. 

The  diagnosis  of  tubal  abortion  or  rupture,  on  the  other  hand,  nsually 
offers  no  dilliculty,  and  should  he  made  without  hesitation  whenever  a 
patient  who  i^  believed  to  he  pregnant  hat?  eomplnined  of  pain  in  the  lower 
part  of  the  alidomen,  and  suddenly  becomes  faint,  deathly  pale,  and  sinks 
into  a  state  of  eollapso.  If  the  collapse  becomes  more  profound  and  the 
temperature  is  suhnormab  rupture  has  probably  occurred.  On  the  other 
band,  if  rapid  recovery  ensues,  the  probabilities  are  tluit  one  has  to  deal 
with  an  abortion,  and  the  subsequent  formation  of  an  hematocele  settles 
the  question. 

As  has  already  been  pointed  out,  rupture  may  occur  at  a  very  early 
period,  even  before  the  {laticnt  lidioves  lierself  pregnant.  In  view  uf  such 
a  possibility,  therefore^  one  should  regard  sudden  collapse  associated  with 
symptoms  of  abdominal  hiomorrhage  in  a  woman  during  the  ehildbcaring 
period  as  prifua  facie  evidence  of  a  ruptured  tubal  ]*regnancy.  By  so 
doing,  and  operating  promptly  in  suitable  eases,  a  number  of  lives  wiU  be 
Bavod  which  otherwise  would  inevitably  be  lost. 

Very  often  the  patient  comes  into  the  hands  of  the  i)hysician  some  time 
after  she  has  recovered  from  the  primary  shock  due  to  altortiou  or  rupture. 
Under  such  circumstances  vaginal  examination  will  show  a  mass  on  one 
side  of  the  uterus  which  is  usually  mistaken  for  pelvic  intlammatory 
trouble.  In  a  small  number  of  cases,  a  lluetuant  tumor  can  be  felt  pos- 
terior and  lateral  to  the  uterus,  and  wlien  exploratory  puncture  through 
the  vagina  reveals  the  presence  of  a  dark  bloody  fluid,  the  diagnosis  of  a 
pelvic  luoiuatocele  or  a  broad-ligament  bu'matoma  is  assured. 

If  the  child  has  survived  the  ruplnre,  the  diagnosis  of  secondary  ab- 
dominal pregnancy  is  rarely  made  until  false  lal>or  supervenes,  unless  the 
physician's  atlenlion  is  ]mrticular1y  directed  to  the  previous  history  of  the 
case.  If,  however,  a  carrful  physical  examination  is  uiade,  the  uterus  will 
be  found  much  smaller  than  it  should  be  for  the  duration  of  the  pregnancy. 
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and  more  or  lt*ss  rlisplortMl  liy  the  hvinl  mc,  wliich  fnokes  up  the  gienier 
[mrt  of  the  alHloiniinil  enlar^'riiKiit.  Monxiv«"r,  the  elulil  can  be  palpated 
Trnnr'}i  more  readily  than  tisual,  and  its  inovements  are  often  very  painful 
to  the  mother.  In  douiitful  easeti  the  ifdriHhRtion  of  a  youiid  into  the 
iittTus  is  perniishilile. 

The  f]iagnoi?is  of  hroad-li/^anient  prL'<fnancy  can  be  niude  In'  fiudinfi^  the 
litems  pushed  to  one  side  by  a  tumor  intimately  eon  mooted  with  it,  which 
at  the  same  time  depresses  the  vaginal  vault,  instead  of  being  high  up  in 
the  nlulominal  cavity. 

The  diagnosis  of  eoinhined  intra-uterine  and  extra-uterine  pregnancy 
i^  rarely  made  until  after  rupture  of  the  extra-uterine  pregnancy,  or  the 
jiersistence  of  pynifitoms  following  the  evpulsion  of  the  uterine  foetus,  leads 
to  a  very  carcfid  examination.  The  condition  has  never  been  diagnosed  in 
the  later  ninnths  of  pregnancy,  althougfi  in  several  instances  the  presence  of 
twins  was  recognized. 

After  extra-uterine  pregnancy  has  pa^sful  full  term,  llie  diagnosis  is 
usually  easy,  and  is  liased  ujjon  the  history  of  pregnaney  followed  by  a 
fali»e  labor  and  a  gradual  decrease  in  the  size  of  the  abdomen.  Examina- 
tion shows  the  uterus  to  be  practically  normal  in  sisse,  and  displaced  to 
a  varying  extent  by  a  large  tumor  more  or  less  intimately  connected 
with  it,  in  which  the  outlines  of  the  child  can  occasionally  be  distin- 
gin  shed. 

To  recapitulate,  a  positive  diagnot^is  is  occasionally  made  lie  fore  rup- 
ture, but  in  the  vast  majority  of  easess  the  condition  escapes  recognition 
until  Fvmptoni.^  of  collapi^e  point  to  tlie  probability  of  rupture  or  abortion. 
In  advanced  cases  careful  examination  will  usually  disclose  the  real  condi- 
tion of  atfairs,  and  when  full  term  lias  been  passed  the  history  is  so  charac- 
teristic that  mistakes  should  scarcely  occur. 

Treatment — As  soon  as  an  unrufitnred  extra-uterine  ]>regnancy  h  poBi- 
tively  diagnosed,  its  immeiliate  removal  by  lajiarotomy  is  urgently  imli- 
cated,  since  rupture  may  occur  at  any  time  and  the  jiatient  die  from  htemor- 
rhage  before  operative  aid  can  be  obtained.  The  importance  of  immediate 
operation  cannot  be  too  tistrongly  emphasized,  and  all  methods  of  treatment 
wlncfi  aim  at  destroying  the  foetus  and  thus  terminating  pregnancy  with- 
out operation  are  id)solutely  unjustifiable.  This  applies  not  only  to  the 
use  of  electricity,  but  also  to  the  injection  of  various  poisonous  substances 
into  the  gestation  sac.  Even  when  such  procedures  are  successful,  the 
danger  to  the  mother  is  by  no  means  at  an  end,  since  ruyiture  sometiines 
takes  place  after  the  death  of  the  ftetus:  and,  even  if  this  accident  does 
not  CK'cur,  the  retention  of  the  product  of  coneeption  renders  the  tube  a 
useless  organ. 

Although  Stephen  Rogers,  in  1867,  seriously  euggested  the  propriety  of 
|wrforming  laparotomy  for  the  pur])ose  of  cheeking  bsemorrliage  from  a 
rnptured  tubal  pregnaney,  Lawson  Tait,  in  1883,  was  the  first  to  undertake 
such  an  o|veration.  After  he  had  demonstrated  the  ease  with  which  it  covild 
be  performed  and  the  surprisingly  good  results  obtained  thereby,  the  pro- 
cedure came  into  general  use.  Its  benefieent  resuUs  were  clearly  demon- 
strated by  Schauta,  who,  after  a  careful  study  of  the  literature,  in  1?^01, 
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fotnid  that  Vr.^  cjiscs  operated  iijKm  an<l  TM  eaj^es  treated  without  ojhts 
jinsi'iited  a  niurtality  of  Tj.T  and  K<;j>  per  cent,  respeeiivi'ly. 

For  these  reasuiit^,  whetiever  Me  «ee  a  posKibly  pret;rjinit  woitmu  in  a 
etate  of  profouod  eoJlapee,  and  jm-senfing  a  deathly  pallor  of  the  face,  a 
subnormal  t4?m|>eralure,  and  other  symptoms  of  intra-ahdorninal  luvrnor- 
rha^e»  immediate  ojieration  is  demandech  unlet?*?,  indeed,  her  Cdnditiun  is 
60  desperate  that  death  is  immiiieiit. 

The  abdomen  shonld  l>e  opened  rapidly,  under  cocaine  aneeslhe^ia  if 
necesBary.  In  many  cases  blood  spurts  from  the  abdomen  as  soon  as  the 
peritoneum  is  incised,  and  comjdetely  obscures  the  field  of  operation.  In 
tlicse  circumstances,  the  hand  jiassed  down  alongside  of  the  uterus  seistes 
the  tubal  mass,  which  is  then  ehun]>ed  on  either  side  by  Ion*!;  forceps.  The 
haemorrhage  having  heen  controlled  in  this  way,  the  blood-clots  are  re- 
moved and  the  field  of  operation  is  cleaned  up,  after  which  the  operator 
will  be  able  to  remove  the  nias.s  and  replaee  tlie  elam[js  l»y  ligatures,  under 
the  guidance  of  the  eye,  at  comparative  leisure.  After  the  fcetal  sac  has 
Ijcen  taken  away,  it  is  not  advisable  to  attempt  to  remove  all  the  blood  from 
the  peritoneal  cavity  unleT?s  the  patient's  condition  is  fairly  satisfactory. 

Frequently  the  apjx^ndages  on  the  opposite  side  may  l>e  the  seat  of 
chronic  inflammatory  lesions.  801  ue  discretion  should  he  exercised  as  to 
their  removal  at  this  tinie»  it  being  far  better  to  allow  them  to  remain 
than  to  probing  the  operation  if  the  patient  is  in  a  very  bad  condition.  In 
desperate  cases  it  is  a<lvi sable  to  begin  the  subcutaneous  or  intravenous 
infusion  of  sterile  salt  solution  while  the  necessary  preparations  for  the 
operation  are  being  made.  In  less  severe  cases  good  results  follow  the  in- 
trod  net  ion  of  several  liters  of  it  into  the  abdomen  just  before  the  wound 
is  closed. 

In  certain  cases  of  tubal  abortion,  Prochownick,  Martin,  and  others 
advocate  attempting  to  save  the  tube,  if  ])ossible,  by  opening  it  and  remov- 
ing the  product  of  conception,  after  which  it  is  closed  by  sutures.  Such 
a  procedure  may  oeeasionalty  be  advisable  if  the  patient  is  in  good  con- 
dilionj  but  proiif  is  still  lacking  that  a  tube  so  treated  regains  its  normal 
functions. 

A  freshly  ruptured  tubal  pregnancy  should  not  be  attacked  through 
the  vagina,  for  the  reason  that  the  procedure  is  often  more  ditficult  than 
a  laparotomy,  affords  but  a  limited  view^  of  the  field  of  operation,  while 
there  is  always  a  possibility^  that  it  cannot  be  completed  by  the  vaginal 
route. 

Robb,  in  1907,  advocated  deferring  operation  wdiile  the  patient  was 
profoundly  shocked,  and  waiting  until  the  general  condition  had  im- 
proved, aa  he  held  that  the  initial  ha?niorrhage  was  rarely  fatal.  The  suh- 
ject  was  discussed  in  detail  at  the  meeting  of  the  American  Gynecological 
Society  the  following  year,  when  the  majority  of  speakers  expressed  a  con- 
trary opinion. 

If  the  patient  is  not  seen  nntil  the  acute  symptoms  have  subsided  and 
the  effused  blood  has  become  encapsulated  as  an  ha'matocele,  she  should 
be  put  to  bed  and  carefully  watched,  operative  procedures  being  instituted 
nnly  when  the  ha'matocele  steadily  increases  in  size  or  presents  symptoms 
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hamiatocele  tlirough  an  mcimm  in  the  va^niuil  fornix  and  paeking  the 
cavit}^  with  sterile  ijauze,  as  haa  beon  recurnnienclf^il  Ity  Kelly,  Se^outl, 
ajul  uUiere.  Broacl-liganieDt  lja?nialoniata  i?houId  lie  treated  in  a  similar 
manner. 

In  the  later  months!  the  treatment  of  extra-iiterine  preg'naney  tliffersf^ 
markedly  accord  in  i^:  as  tlie  feet  us*  is  alive  or  dead.  In  very  rare  cases  a 
living  foetus  may  l>e  inclosed  in  an  unruptured  tuhal  or  ovarian  eac;  or 
lie  between  the  layers  of  the  unfolded  hroad  !i«,'ament.  More  frequently, 
however,  one  has  to  deal  with  a  secondary  al)doiiiinal  pregnancy,  with  the 
child  lying  in  the  peritoneal  cavity  and  incloeeil  in  a  sac  composed  of  the 
fatal  membranes  and  newly  formed  adhesions,  the  placenta  being  within 
the  tube  or  broadly  implanted  upon  the  Hoor  t>f  the  pelvis.  Whatever  tlie 
anatomical  conditions,  tlie  motlier  is  constantly  exposed  to  tlie  possiliility  of 
sudden  and  acute  luemorrhage  so  long  as  preguaney  continues^  and  accord- 
ingly prompt  laparotomy  is  the  only  conservative  method  of  treatment. 

When  the  child  has  nearly  attained  the  period  of  viability,  certain 
authorities  urge  the  propriety  of  deferring  the  operation  for  a  few  weeks  in 
its  interests.  While  such  a  course  is  inadvisable,  it  may  be  permissible  in 
exceptional  cases,  provided  the  increased  dangers  of  waiting  are  carefully 
exfilained  to  the  patient  and  her  family  and  accepted  by  tlaiu. 

In  a  small  number  of  cases  the  operation  is  comparatively  easy  and 
the  ftetal  t?ac  can  be  removed  as  n^adily  as  a  large  ovarian  cyst.  More  fre- 
quently, however,  the  sac  is  markedly  adherent  to  surrounding  organs,  or 
the  placental  attaehment  is  spread  over  a  broad  area,  tberehy  markedly 
increasing  the  ditliculty  of  the  operation, 

Now^  and  again,  in  hroad-ligament  pregnoncies  it  will  he  found  that 
the  portion  of  the  broad  ligament  ininiediately  adjoining  the  uterus  has 
not  been  sjjread  apart  by  tlie  growing  ovum,  and  under  such  circumstances 
the  entire  sac  nuxy  be  removed  without  great  dilTiculty  by  ligating  the  ves- 
sels at  the  pelvic  brim  and  at  the  uterine  cornu  before  attempting  its 
enucleation. 

As  a  rule,  however,  the  complete  removal  of  the  gestation  sac  is  by  no 
means  easy,  and  can  only  he  etlected  by  reuaoving  the  uterus  as  well.  When, 
as  occasionally  happens,  it  is  apparent  that  the  operation  cannot  be  com- 
pleted without  markedly  endangering  the  life  of  the  patient,  the  sac  should 
he  incised,  the  placenta  being  avoided,  if  possible,  and  the  fcetus  extracteil. 
The  margins  of  the  sac  are  then  stitched  to  the  abdominal  incision,  the 
umbilical  cord  is  cut  otf  short,  and  the  cavity  packed  with  sterile  gauze,  the 
placenta  being  left  in  sHu  and  afterward  allow^ed  to  come  away  piecemeaL 
This  method  necessarily  entails  a  firolonged  convalescence,  but  is  much 
safer  than  any  attempt  at  removal  of  the  placenta.  Occasionally,  how^ever^ 
partial  separation  of  the  placenta  gives  rise  to  such  profuse  h^pmorrhage 
tliat  its  removal  must  be  etfected  at  any  cost  in  the  hope  of  preventing 
immediate  death. 

The   results   following   laparotomy   in  advanced   cases  of  extra-uterine 
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pregnancy  with  a  liviiio^  child  have  improved  markcMlly  since  the  iiitrodji 
tion  of  aseptic  rnt'thoils.  This  was  clearly  ehown  hy  Harris,  who  collected 
27  t>iich  cai^e^  in  18HT,  and  145  addilional  cai^es  ten  years  later,  with  a 
mortality  of  !)3  and  ^U  per  cent,  rejipietively.  Neverthelet?s,  the  operation 
ii^  still  one  of  ilif  most  dan^rous  whirh  the  gynan^ologigt  is  called  iijioii 
to  perform. 

When  the  frctus  is  dead  tlie  eonditiong  are  nmch  more  favorable,  as  the 
dangers  incident  to  Ideeding  from  the  placental  site  are  markedly  dirain- 
ished.  For  this  reason,  the  operation  tf^hould  be  deferred  for  six  or  eight 
weeks  after  foetal  death  in  order  to  permit  the  obliteration  of  the  maternal 
lilood  sj)aees  in  tlie  ]>lacenta,  and  thus  render  possible  its  removal  withotit 
ha^morrliage.  In  such  eases»  however,  should  dangerous  symptoms  gnper- 
vene,  immediale  intt/rference  is  indicated.  On  the  other  hand,  the  opera- 
tion should  not  he  deferred  too  long,  as  there  is  always  a  possihility  that 
the  fcetal  sac  may  become  infected  from  the  intestinal  tract,  when  a  fatal 
peritonitis  may  result.  Lusk,  in  1886,  nuide  an  earnest  plea  for  prompt 
o]>eration  in  sucii  cases,  and  supported  his  contention  hy  a  long  array  of 
statistics. 

In  a  small  nundjer  of  cases  of  advanced  extra-uterine  pregnancy  opera- 
tion through  the  vagina  has  hivn  rctnjiu mended.  This  uiethod  of  prcx'edure, 
however,  has  a  very  limited  field,  and  laparotomy  is  usually  the  operation 
of  choice. 
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SECTION   VII 

PATitOWGV    OF   LAHOll 


CHAPTER  XXXI 
DYSTOCIA  DUE   TO  ANOMALIES  OP  THE   EXPULSIVE   FORCES 

Dystocia  or  diffjculi  labor  may  be  due  to  various  causes,  and  is  most 
commonly  encountered  in  the  following  groups  of  cases:  (1)  Those  in 
which  the  expulsive  forces  are  eubnonnal  and  are  not  sufficiently  strong  to 
overcome  the  natural  resistance  off t red  to  the  birth  of  the  child  by  the  bony 
canal  and  the  maternal  soft  parts.  (2)  Those  in  which,  although  the] 
cxpnlsi've  forces  may  he  of  normal  strength,  ahnormalitics  in  the  structure 
or  character  of  tlie  birtli  canal  offer  an  insuperable  mechanical  obstacle  to 
the  descent  of  the  presenting  part.  (3)  Those  in  which  the  fcetus,  on 
account  of  faulty  presentation  or  excessive  development,  cannot  he  extruded 
by  the  vis  a  tergo.  (4)  Those  cases  in  which  accidental  complications,  such 
as  eclampsia,  hicmorrhage.  or  rapture  of  the  uterus^  lead  to  various  irregu- 
larities wbich  interfere  with  the  normal  progress  of  labor. 

The  expulsion  of  the  fcctus  is  hrnugbt  about  by  the  contnu  lions  of  the 
uterus,  rL-cm forced  during  the  second  stage  of  labor  by  the  action  of  the 
muscles  of  the  abdominal  wall.  Either  of  these  factors  may  be  lacking  in 
force  or  intensity,  while  occasionally  they  may  be  abnormally  strong. 

Unfortujiately,  there  is  no  absolute  standard  by  which  the  character 
of  the  labor  pains  can  he  gaged.  Thus,  in  many  nndtiparous  women  a 
rapid  and  happy  termination  of  labor  may  follow  a  few  relatively  slight 
pains,  which  in  priniiparff*  would  prove  quite  imidcf|uate  to  bring  about ' 
the  desired  result  Clinically  the  etlHciency  of  tfic  uterine  contractions  may 
be  measured  by  their  effect  upon  the  course  and  duration  of  labor,  provided 
there  is  no  serious  mechanical  obstacle  to  be  overcome,  so  that,  other  things 
being  equal,  prolonged  or  precipitate  labor  occurs  as  a  result  of  abnormal- 
ities in  their  frequency  and  intensity. 

Prclongfed  Labor. — ^Normally,  in  the  early  stages  of  labor,  the  uterine 
contractions  cx'c«r  at  infrequent  intervals,  and  gradually  increase  in  fre- 
quency, intensity,  and  duration  as  its  termination  is  approached.  More- 
over, a  proper  alteniation  between  the  contraction  and  relaxation  of  the 
uterus  is  a  very  important  requisite  for  the  successful  accomplishment  of 
delivery, 
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AnoniiiliL's  are  often  noted  in   die  fir?t  ptn;^^  of  labor*     In  manv   in- 
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feeble 


char- 


stancei^ 

acter    that    dilatation    of    the    cervix    is    nnduly    prolonged, 

result   that  labor,  instead  of  being  terminated  within   the  us 

may  drag  on  for  days.     If  the  membranes  are  unruptured  and  the  patient 

h  in  good  eondition,  the  delay  may  be  regarded  with  e*|uaniniity,  since  in 

the  gnat  majority  of  instantes  the  pains  eventually  beeomo  stronger  and 

more  fre{|uent,  when  the  birth  of  the  child  is  effeeted  without  interference* 

For  this  reason,  the  obstetrician  should  not  interfere  too  hastily,  but  should 

eneoumge  the  patient  to  Ix^ar  her  sulfering  patiently  by  a  plain  statement 

of  the  facts  of  the  ease,  and  the  assurance  that  a  favorable  outcome  may  be 

expected,  not  only  for  ber  hut  also  for  the  child. 

Again,  hdwir  sometimes  logins  in  a  ]>erfeetly  typical  manner  and  gives 
every  proruise  of  an  ordinarily  sj)eedy  termination,  and  yet  after  a  certain 
lapse  of  time,  without  any  appreciable  cause,  the  pains  become  less  fre* 
quent  and  less  intense,  although  giving  rise  to  quite  as  iimch  or  even  more 
Bulfering  than  previ<msly.  At  the  siime  time,  the  cervix,  which  was  becora- 
ing  obliterated  and  dilated  in  a  satisfactory  manner,  ceases  to  make  further 
progress,  and  labor  ap]>arently  comes  to  a  standstill  The  former  condition 
is  attributed  to  primary,  and  the  latter  to  secondary  inertia  uteri.  In 
other  instances,  the  contractions,  altlu>ug!i  recurring  at  frequent  intervals, 
are  very  painful  and  cramp-like  in  character,  but  exert  very  Httle  influence 
upon  the  dilatation  of  the  cervix.  As  a  result,  obliteration  of  its  canal  is 
brought  aliout  very  slowly*  and  the  external  os  undergoes  hut  little  change. 
As  a  rule,  E?ueh  conrlitions  do  not  give  rise  to  serious  complications,  since 
under  appropriate  treat mi^nt  the  pains  assume  a  more  normal  character, 
after  which  the  lerminatiou  of  labor  is  s[)cedily  accomplislied. 

In  all  of  these  conditions  the  prolongation  of  labor  is  commonly  at- 
triluited  to  the  imperfect  dilatation  of  the  cervix,  whicli  is  supposed  to  be 
due  to  an  abnornud  rigidity  of  its  tissues.  Ordinarily,  however,  the  con- 
verse  is  true,  as  the  condition  is  the  direct  result  of  faulty  uterine  contrac- 
tions. Tluit  this  latter  view  is  correct  is  shown  by  tJie  fact  that  the  api>ear- 
ance  of  satisfactory  contractions  is  promptly  followed  by  rapid  dilatation  of 
the  cervix  and  a  happy  termination  of  labor.  On  the  other  han^,  however, 
especially  in  priraiparae  of  tlnrty  years  of  age  or  over,  excessive  rigidity  of 
the  cervix  and  its  consequent  tardy  and  imperfect  dilatation  may  be  the 
essential  factor  in  the  production  of  the  dystocia,  especially  when  a  further 
complication  has  Im^cu  introduced  by  the  premature  rupture  of  the  mem- 
hranes. 

Both  in  primi parous  and  ruultiparous  women  this  accident  may  occur 
before  the  onset  of  uterine  contractions,  and  gives  rise  to  wliat  is  designated 
as  "dnj  labor/'  which  is  usually  unduly  prolonged  and  very  painful.  The 
delay  is  due  in  great  part  to  the  absence  of  the  hydrost^itie  action  of  the  bag 
of  waters,  in  consequence  of  which  the  changes  in  the  cervix  must  be 
brought  about  almost  entirely  by  the  direct  )>ressure  of  tin*  |>resenting  part, 
which  acts  as  a  dilating  wedge  of  imperfect  slia|ie  and  consistency.  This 
complication  is  usually  not  so  serious  in  multiparous  as  in  primi- 
parous  women,  since  in  the  former  labor,  as  a  rule,  sets  in  within  24  hours 
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after  the  discharge  of  tfie  liquor  Miniiii.  Oceasionally,  liowever,  f\ny?,  anri 
in  nil  re  inBtnnees  pven  wreks,  may  ehi]>s('  before  it  oceiirs,  so  tluit  it  i<  unwise 
to  make  a  fk-finite  prediction  as  to  when  labor  will  supervene. 

Not  uneofumonly  ohlileration  of  the  cervieal  ednal  taket^  phice  without 
diflieulty»  while  the  extt^runl  os  alooe  appears  to  nUer  the  ohi^lack'  to  fhlala- 
^tioB,  In  i?iKh  eascB  its  nuirgin^  are  often  extreiutly  tliin  and  sharp,  and 
during  a  eoutraetion  may  not  exceed  a  sheet  of  paper  in  thickness.  On  the 
otlier  hand,  especially  when  labor  is  undnly  prolonged,  they  may  become 
thick  and  o^dcruatous. 

In  the  abgtnce  of  any  mechanical  ohptaele,  prolongation  of  the  second 
stage  of  labor  is  rarely  due  to  abnormalities  in  the  uterine  contractions, 
bnt  rather  to  deficient  action  of  the  abdimiinal  mnscles.  In  pri  mi  parous 
women,  especially,  the  tardy  labor  is  oficn  ascrilMnI  to  the  resif^tnnce  r>ffercd 
by  a  n\dd  |>erincum  and  a  sr^mall  vaginal  outlet,  but  in  the  umjority  <^>r  eases 
'this  is  only  apparent,  the  delay  being  really  due  to  an  inautiicient  vis  a 
iergo. 

/EttoJogy, — ITterine  insuffieiency  is  ui?na!ly  attributed  to  one  of  three 
causes:  faulty  development  or  diseased  condition.s  of  the  uterine  muscula- 
I  tnre,  anomalies  in  its  innervation,  or  meclianical  interference  with  its  eon- 
t traction.     The  first  factor  is  the  one  moet  frequently  concerned  in  the 
luaation  of  tardy  labor,  and  is  especially  likely  to  be  associated  with  im- 
f perfect  general   development,  being   fref|ucntly   oh^^erved   in   patients    pre- 
leenting  varieties  of  the   Justo-ndnor   pelvis,   hut  only  rarely   in   sutTerers 
I  from  rachitic  deformities.     It  should,  how^ever,  be  remembered  that  faulty 
'  development  of  the  nniscnlatnr«  is  oceas^ionnlly  noted  in  apparently  nor- 
mal women,  and  is  relatively  t,jmmon  in  large,  pale,  and  corpulent  indi- 
viduals. 

Sometimes  the  faulty  action  of  the  uterine  muscle  is  attributable  to 
a  loss  of  tonicity  incident  to  excessive  distention,  and  is  therefore  fre- 
quently met  with  in  women  who  have  passed  through  a  numlnM'  of  preg- 
nancies in  rapid  succession,  or  in  whom  the  uterus  has  luHn  subjected  to 
acute  distention,  as  in  certain  cases  of  multiple  pregnancy  and  hydnimnios. 
Much  less  commonly  the  defect  is  due  to  general  weakness  following  ex- 
[hausting  dfeeases,  but  that  this  is  rarely  responsible  is  shown  by  the  com- 
mon observation  that  the  pains  are  usually  very  etticient  even  in  patients 
*  Buffering  from  advanced  stages  ui  tubercuh»sis. 

Although  direct  proof  of  the  existence  of  abnormalities  in  the  innerva- 
tion of  the  uterine  musculature  cannot  be  a<]dueed,  clinical  observation 
affords  strong  presumptive  evi<h?nce  in  favor  of  this  view,  or  at  least 
indicates  clearly  that  extraneous  causes  may  inti:^rfere  reflex!y  with  the 
activity  of  the  uterus.  1'bus,  it  is  a  matter  of  c*ommon  experience  that 
the  entrance  of  the  obstetrician  into  the  lying-in  chamber  is  frequently  fol- 
lowed by  a  temporary  cessation  of  the  lalKjr  pains.  Moreover,  extreme 
nervousness,  profound  nienta!  eiuotions,  or  excruciating  pain  may  have  a 
similar  etfect  In  such  cases,  the  severe  pain  is  often  due  to  the  irregular 
action  of  the  uterus,  which  in  turn,  by  acting  reflexly,  interferes  still  further 
with  its  function,  thus  giving  rise  to  a  vicious  circle.  That  retlex  nervous 
influences  are  frequently  responsible  is  shown  by  the  fact  that  the  adminis- 
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tration  of  a  sedative  may  be  followed  by  a  return  of  satisfactory  contrac- 
tions. 

That  the  action  of  the  uterus  is  occasionally  influenced  by  mechanical 
conditions  is  shown  by  the  frequent  association  of  unsatisfactory  contrac- 
tions with  the  presence  of  multiple  myomata  in  the  uterine  wall.  Much 
the  same  effect  is  exerted  by  uterine  displacements,  especially  when  the 
organ  sags  markedly  forward  in  a  pendulous  abdomen.  Old  adhesions 
about  the  uterus  and  appendages  and  fresh  inflammatory  areas  in  the 
same  location  may  act  in  a  similar  manner. 

Defective  abdominal  contractions  may  be  due  to  a  number  of  causes. 
Sometimes  the  insufficiency  results  from  faulty  development  of  the  muscles 
themselves,  but  more  frequently  is  due  to  a  loss  of  muscular  tone  following 
excessive  distention,  so  that  it  is  much  more  common  in  multiparous  than 
in  primiparous  women.  In  many  instances  the  insufficiency  is  only  ap- 
parent, and  is  due  to  the  fact  that  for  fear  of  increased  pain  the  patient 
is  unwilling  to  bring  her  abdominal  muscles  into  full  play,  and  accordingly 
makes  voluntary  efforts  to  restrain  them.  For  this  reason  the  obstetrician 
is  often  obliged  to  terminate  labor  by  means  of  low  forceps,  although  he 
feels  sure  that  a  few  minutes'  effective  use  of  the  abdominal  muscles  would 
lead  to  spontaneous  delivery.  In  many  such  cases  the  administration  of 
chloroform  is  attended  hy  most  happy  results,  since  it  dulls  the  sensation  of 
pain  sufficiently  to  enable  the  patient  to  bring  her  abdominal  muscles  into 
action. 

Treatment  of  Prolonged  Labor. — Active  treatment  is  rarely  demanded 
when  the  tardy  labor  is  the.  result  of  infrequent  pains  of  slight  intensity,  as 
they  gradually  become  more  severe  and  eventually  bring  about  a  sponta- 
neous delivery.  It  is  higlily  important  that  the  physician  should  remember 
that  the  gravity  of  a  case  of  labor  is  not  measured  by  its  duration  alone, 
and  that  interference  is  not  indicated  unless  objective  signs  of  exhaustion 
become  manifest.  If  the  condition  lasts  for  several  days  it  is  important 
that  the  patient  should  sleep  well  at  night,  and  the  administration  of  hyp- 
notics, or  even  of  morphine  hypodermically,  is  indicated. 

On  the  other  hand,  when  the  pains  are  inefficient,  cramp-like,  and  fol- 
low one  another  in  rapid  succession  without  exerting  any  appreciable  effect 
upon  the  dilatation  of  the  cervix,  excellent  results  often  follow  the  admin- 
istration of  a  hypodermic  injection  of  morphine  (grain  ^J),  combined  with 
the  sulphate  of  atropine  (grain  1-150) ;  or  of  a  rectal  injection  containing 
30  grains  of  chloral  hydrate  in  4  ounces  of  warm  milk,  and  repeated,  if 
necessary,  in  one  hour. 

When  the  dystocia  is  due  to  secondary  uterine  inertia  the  problem  is 
more  difficult;  though,  as  a  rule,  if  the  patient  can  obtain  several  hours  of 
sound  sleep,  more  satisfactory  pains  will  appear  when  she  wakens.  For  this 
reason  the  use  of  a  hypnotic  is  often  indicated.  In  other  cases,  the  admin- 
istration of  15  grams  of  quinine  sulphate,  in  solution  or  in  freshly  prepared 
capsules,  is  promptly  followed  by  a  marked  increase  in  the  frequency  and 
efficiency  of  the  uterine  contractions.  If,  however,  the  uterus  does  not 
respond  to  that  amount  of  the  drug,  its  further  administration  may  be 
regarded  as  useless. 
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Following  the  diseovery  by  Date  that  the  administration  of  an  extract 
of  the  infundibiihjr  portion  of  the  hvfKiphy^iH  i?^timuhittMl  the  uterim^  rou- 
tradioiis,  Hofbauer,  in  VJll.  advocated  its  emphjyrnent  in  uterine  inertia. 
Sioee  then  a  eoneiderable  literature  haa  aceiiinnlated  upon  the  subject,  and 
the  t'ontributiiins  of  Pari  sot  and  Spire,  Fist- Iter,  and  o  I  hers  indicate  tliat 
the  hypodertrde  injection  of  1  to  1.5  euhic  centim(4ers  of  Parke,  l)avia  & 
Co.'8  **pituitrin,"  repeated  a  second  time,  if  necessary,  freijuently  leads 
to  a  marked  improvement  in  the  activity  of  the  uterus.  My  own  experi- 
ence has  niit  been  so  satisfactury^  but,  in  view  of  the  favorable  reports 
of  others,  its  ernph\ynient  is  justiiiahle  in  appropriate  cases. 

Ergot  was  formerly  used  with  a  free  hand  in  this  condition,  but  tlie 
practice  cannot  be  too  strongly  reprehended*  It  is  true  that  its  administra- 
tion may  be  followed  by  an  increase  in  the  intensity  of  the  uterine  contrac- 
tions, but  experience  lias  sbr»wn  that  tliey  soon  h>8e  their  normal  charac- 
teristics and  become  tetanic.  As  a  result  the  uterus  is  liable  to  remain 
firmly  contracted  upon  its  contents,  and,  no  longer  alternating  between 
contraction  and  relaxation,  loses  its  expulsive  power,  so  that  the  hnal  action 
of  the  drug  is  to  defeat  the  very  purpose  fur  which  it  was  given,  iloreover. 
if  the  existence  of  a  mechanical  obstacle  has  been  overlooked,  the  use  of 
ergot  may  lead  to  so  pronounced  an  overstretching  of  the  lower  uterine 
segment  that  rupture  occurs.  Accordingly,  ergot  should  never  be  em])loyed 
for  its  oxytocic  properties,  hut  should  be  used  only  as  a  prophylactic  against 
uterine  haemorrhage  after  tire  expulsion  of  the  placenta. 

As  has  already  been  pointed  out,  abnormalities  in  the  contraction  of 
the  uterus  are  usually  associated  with  imperfect  dilatation  of  the  cervix, 
and  in  elderly  primipariCj  and  occasionally  in  younger  women  who  have 
BUtlered  from  inflammatory  conditions  about  the  cervix,  rigidity  of  the  tis- 
sues can  sometimes  be  invoked  as  its  underlying  cause.  In  many  cases  the 
administration  of  a  sedative  is  followed  by  satisfactory  results.  The  use  of 
an  anaesthetic,  although  it  sometimes  leads  to  satisfactory  dilatation  of  the 
cervix,  is  generally  inadvisable,  inasmuch  as  the  patient,  having  ooce  experL- 
tnced  its  s<Jotlnng  efleet,  refuses  to  dispense  with  it,  so  that  the  ohstetrician 
will  often  be  obliged  to  continue  its  employment,  with  the  result  that  the 
uterine  contractions  beconm  less  frequent  and  ethcient,  and  render  operative 
interference  necessary.  Occasionally  a  hot  full  bath  is  attended  by  satis- 
factory results. 

In  other  cases,  if  the  objective  condition  of  the  patient  indicates  the 
necessity  for  interference,  the  introduction  into  the  uterus  of  a  small 
C1iami>etier  de  Kibes  ruhlter  bag  acts  as  an  efficient  uterine  irritant,  and 
brings  about  complete  dilatation.  As  a  rule,  however,  if  the  prompt  termi- 
nation of  labor  is  indicated,  dilatation  of  the  cervix  should  be  etfectod  by 
Harris's  manual  method,  provided  the  internal  os  and  cervical  canal  are 
already  obliterated.  This  procedure,  however,  should  he  resorted  to  only  in 
the  [presence  of  some  pressing  indication,  and  should  not  he  attem|ited 
merely  for  the  sake  of  shortening  the  labor.  That  such  a  warning  is  neces- 
sary is  shown  by  the  fact  that  each  year  I  see  in  consultation  several  women 
who  die  from  hiemorrhage  or  infection  following  deep  cervical  tears,  M'hich 
have  resulted  from  unnecessary  or  too  hasty  interference,    Shoul^l  it  appear 
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Rat  nijinual  dilatation  cannot  be  safely  etFeoted,  vaginal  liyslerotoniy  may 
be  cinployod  with  a«lv!niljiirt\  as  ncoinmrnilfil  Uy  Seitz, 

Wlimi   Iat>nr  is  toniplit  atcd   by   juvrtiatnrL'   ruptiiro  (»f  the   metiibraoe*. 
the  patient  should  he  inl'orruerl  eoDreniin^:  its  pndiahle  tireet,  aucl  sliould 
be  eneoura^d  to  bear  her  ^ufTerings  as  |mtien(ly  as  possible.    At  tlie  eame 
time  she  should  be  most  earei"ully  watelied,  and  eare  i^houkl  be  taken  tJmt 
the  child's  head  is  not  Biibjected  for  too  lont^  a  time  to  injurious  prc^ssure. 
Moreover,  tha  premature  opening  np  of  the  amnion  greatly  inrreasrs   the 
danger  of  intrapartum  infection.     This  complieation  may  l>e  due  to  contact 
infection,  or  to  bacteria  making  their  way  np  from  t!ie  external  genittiHa  by 
means  of  the  capillary  layer  of  tluid  cxi ending  from  the  interior   of  the 
iiJerns,  and  should  be  guarded  against  bv  the  strictest  observance  nf  asrp.sis* 
Infection  of  the  amniotic  fluid   is  not  only  serious  for  the  mother,  but 
accord ing  to  the  researches  of  Hellendall  may  also  lead  to  the  dt*ath  of  the 
ehihU  as  the  baeteria  contained   in  the  anmiotie  fluid  gain  access  to  I  he 
mouth  aoi]  give  rise  to  a  general  infection  or  a  broncho-pneumonia,  which 
may  end  fatally  a  few  days  after  birth. 

Accordingly,  if  objective  symptoms  of  exhaustion  exist,  and  it  appears 
that  the  niotlier  or  child  will  suffer  from  further  delay,  interference  is 
indicated,  particularly  if  the  tcniperature  bcctunes  elevated,  or  changes 
in  the  fn?tal  pulse-rate,  the  passage  of  meconium,  or  a  markedly  Oi^deinatctus 
condition  of  the  cervix  he  noted.  In  such  circumstances  dilatation  may 
be  effected  In'  means  of  the  rubber  hag  or  manually*  or  vaginal  hysterotomy 
may  be  performed,  after  which  delivery  shouhl  be  brought  about  by  the 
most  conservative  method  availalde.  Forceps,  however,  should  never  b»* 
applied  uirtil  tlie  cervix  is  completely  dilated,  nor  while  the  head  is  freely 
movable  above  the  superior  strait. 

Tardy  labor,  due  tn  the  prolongation  of  the  second  stage,  is  best  treated 
by  the  application  of  forceps,  except  in  those  cases  hi  which  Uicre  is  sonie 
mechanical  olistaele.  Occasionally  when  the  patient  refuses  to  use  her  ab- 
dominal muscles,  the  necessity  for  instrumental  delivery  may  be  obviated 
by  the  jiidieions  ad  mini  stmt  if  ui  of  chloroform, 

Precipitate  labor*— In  cerhiin  niultiparous  women  precipitate  labor 
may  result  from  an  almormally  sliglit  degree  of  resistance  oitered  by  the 
soft  parts,  or  from  abuormally  strong  uterine  and  abdominal  contractions, 
or  very  occasionally  from  the  absence  of  painful  sensations  during  the 
uterine  contractions. 

Generally  speaking,  precipitate  labor  is  not  attended  by  serious  ooii* 
sequences,  although  the  child  is  sometimes  extruded  eo  rapidly  that  the 
patient  is  unable  to  secure  propjcr  attention.  Tn  such  circumstances  deep 
tinrs  of  the  perineum  are  common.  It  sometimes  hap|KUJs  that  ttie  woman 
is  suddenly  overtaken  by  intense  labor  pains  and  gives  hirtli  to  the  child 
before  she  can  reach  her  bed.  In  such  cases^  the  cliild  sometimes  falls  to 
the  ground  and  sustains  severe  or  even  fatal  injuries.  Occasionally  the 
cord  is  torn  through  and  tlie  child  may  bleed  to  death  before  aid  is  obtain- 
able. 

If  tempestuous  pains  come  on  while  the  patient  is  under  the  observation 
of  a  physiciaUj  they  should  be  controlled  by  the  administration  of  chloro- 
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form,  in  orxler  tfiat  the  liead  may  be  held  back  anrl  prevented  from  being 
born  too  hni^rjuoly.  The  ellects  of  precipitate  labor  have  been  studied 
pnHteidarly  by  Wineket. 

Tetanic  Contraction  of  the  UterES. — Occasionally  in  the  first,  and  more 
frcqiiently  in  the  second  stage  of  labor,  the  uterus  may  cease  to  relax  at 
rcgnkr  intervals,  and  remain  in  a  condition  of  continued  or  tetanic  contrac- 
tion. Thi^  condition  it^  usually  eneonntered  in  prolonged  labors,  in  which 
a  mechanical  obstacle  is  opposed  to  the  passage  of  tlie  child,  lu  such  cases 
the  danger  of  rupture  of  the  uterus  becoiocg  imminent,  although  now  and 
again  this  accident  may  occur  when  everything  seems  to  be  going  on 
normally. 

So  long  as  the  tetanic  condition  persists,  the  extrusion  of  the  contents 
of  the  uterus  is  out  of  the  question;  while  at  the  same  time  tbe  patient 
coffers  intense  pain,  and  the  child  is  exposed  to  considerable  danger,  owing 
to  interference  with  the  placental  circulation.  If  the  condition  is  not  due 
to  an  obstrnetion,  it  can  be  teuiporarily  controlled  by  the  administration  of 
sechitives  or  an  muei^thette,  after  wiiich  delivery  should  be  ctlected  as  goon 
as  practicable* 

Contraction  of  Bandrs  King. — Closely  related  to  this  form  of  dystocia 
is  tiud  wfucli  is  sometimes  iittributed  to  a  stricture  ri'sulting  from  tonic 
cotitnttilon  of  BandVs  ring.  Considerable  attention  has  been  directed 
to  this  complication  within  the  last  few  years,  and  numerous  cases  have  been 
described  by  Bndin,  IJemelin,  Chcion,  Hossa,  Dickinson,  and  others.  The 
Fremli  observers  believe  thjit,  wtiile  the  portions  of  the  uterus  above  and 
billow  it  remain  flaccid,  Bandfs  ring  can  undergo  isolated  cootraction,  and 
thereby  so  strongly  compre^tS  the  neck  or  some  other  portion  of  the  child 
as  to  interfere  seriously  with  its  delivery.  Cheron  has  reported  instances 
of  transverse  presentation  in  wliich  this  kind  t»f  strit-turc  developtni  and 
eonfinerl  the  child  to  tbe  u|»per  portion  of  tbe  uterus,  at  the  same  time 
offering  an  almost  insuperable  obstacle  to  the  introduction  of  the  hand  for 
the  jjcrformance  of  version. 

Veit  is  proliably  correct  in  denying  tbe  existence  of  such  conditions  in 
liead  presentations,  and  in  believing  that  the  reports  are  due  to  faulty'  obser- 
vation. That  the  contraction  should  be  confined  to  Baudl's  ring  would 
appear  highly  improbable,  and  it  is  much  more  likely  that  tlie  entire  active 
portion  of  the  uterus  luay  pass  into  a  condition  of  tetanic  rigidity,  and  that 
under  sucli  circumstances  its  lower  riuirgin  would  he  felt  as  a  contracted 
ring.  In  such  cases  the  lower  uterine  segment  would  be  dabby,  while  the 
upper  portion  of  the  uterus  would  be  tightly  contracted,  thereby  opposing  a 
serious  obstacle  to  the  expulsion  of  the  child  and  to  the  introduction  of 
the  hantl  or  instruments  into  tbe  uterus.  In  easen  of  this  ebaraeter  tbe 
administration  of  an  ana^stbetie  relaxes  the  spasmodic  contraction,  and 
delivery  can  then  be  accomplished  by  the  most  appropriate  procedure. 

It  is  likewise  probable  tfrat,  in  a  certain  number  of  cases  in  which  the 
dystocia  has  Iktu  attributed  t{>  the  contiactrun  of  HandTs  ring,  tlie  condi- 
tion was  nnllv  due  to  roon*  or  less  rigidity  of  the  internal  os,  while  the 
cervical  canal  below  it  had  undergone  satisfactory  dilatatiim. 

Hour*glas8  Contraction, — As  the  result  of  the  misuse  of  ergot,  or  of 
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exUftm^e  ^f&^rT^nce  of  t}»  pljcenta.  the  mens  sMBetiiBes 
an  extreme  degree  of  retraction  during  the  third  stage  Aal  die  latter 
comes  impriioiied  in  it^  carrtr.  In  such  cases  the  greater  port  of  the  i 
fegment  of  the  iiteni«  u  tightlr  contracted  over  the  letained 
while  iu  lower  portion  is  fdt  br  the  examining  finger  as  a  ti^th-  cunti acted 
ring  below  the  placenta.  The  lower  nterine  segment  and  the  eenrix,  not 
hating  recovered  from  the  distention  to  whidi  thi^  hare  beoi  nbjected« 
are  flabbj  in  character,  and  widen  from  abore  downward  to  the  Ta^mal 
insertion.  From  the  diape  thos  imparted  to  the  ntems  the  condition  is 
generallv  d^ignated  as  an  "kour-glan  c€mtnctumS'  Its  oecnrrence 
allj  necessitates  the  mannal  remoTal  of  the  placenta,  which 
be  accomplished  onlj  under  anaesthesia. 

Mimed  Labor. — In  tctt  exceptional  instances  nterine  contractions 
on  at  or  near  term^  and.  after  continuing  for  a  Tariable  time,  disappear 
without  leading  to  the  birth  of  the  diild.  The  laner  then  dies,  and  maj 
be  retained  in  uiero  for  months,  undergoing  mummification  or  potrefac- 
tion^  according  as  the  membranes  have  ruptured  or  not.  This  is  known 
as  missf-d  labor.  The  term  should  not  be  applied  to  those  cases  in  whidi 
a  living  child  is  bom,  as  they  are  probably  only  examples  of  prolonged 
gestation. 

In  the  cases  described  by  Menzies  and  Hennig  the  child  had  been  re- 
tained for  two  hundred  and  eighty  and  two  hundred  and  ten  days  respect- 
ively after  full  term.  In  the  former  instance  it  was  removed  at  autopsy, 
and  in  the  latter  after  incision  through  the  cervix.  Krevet  has  recorded 
a  typical  case,  in  which  the  foetus,  which  had  been  retained  for  sixty-two 
days,  was  expelled  spontaneously  in  a  partiaUy  mummified  condition,  while 
the  placenta  looked  as  if  it  had  been  preserved  in  a  hardening  fluid. 

Nothing  is  known  as  to  the  aetiology  of  the  condition,  though  in  the 
cases  reported  by  Labhardt  it  was  associated  with  carcinoma  of  the  cervix 
and  myoma  of  the  uterus  respectively.  Cuilla  is  inclined  to  associate  the 
phenomenon  with  excessive  fatty  degeneration  of  the  uterine  musculature. 
It  may  readily  be  confounded  with  the  retention  of  the  child  after  the  false 
lal)or  following  full-term  tubal  gestation,  or  with  pregnancy  in  a  rudi- 
mf'ntary  horn  of  the  uterus,  though  a  careful  examination  should  preclude 
the  possibility  of  such  a  mistake. 

Labor  should  be  induced  as  soon  as  the  diagnosis  is  made,  and  was 
readily  accomplished  by  the  introduction  of  a  bougie  in  one  of  my  patients 
two  months  after  the  death  of  the  foetus. 
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DYSTOCIA   DUE  TO  ABNORMALITIES  OF  THE   GENERATIVE    TRACT 

Vulva.— Complete  atresia  of  the  vulva  or  the  lower  portion  of  the  vagina 
is  usually  congenitah  and  unles**  corrected  by  operative  measurt'S  would 
oppose  an  int^uperable  obstacli*  to  concept  ion.  Von  Jleer  has  reported  an 
exceptional  ease  in  which  the  lower  two-thirds  of  the  vagina  were  lack- 
ing^ while  the  upper  third  eoraniunieatcd  with  the  bladder.  Coitus  was 
accomplished  per  uirthram,  through  which  a  three  months'  tetus  wa*'  eub- 
fiequent  ly  expel  led. 

Mow  frequently  vulval  atresia  is  incorujjletc^  and  m  due  to  adheeionfi 
and  cicatricial  ehunges  resulting  from  injury  or  inflammatory  processes. 
The  defect  may  otTer  a  considerable  obstacle  to  lalwr,  but  tlie  resistance 
is  usually  overcome  by  the  continued  pressure  exerted  by  the  head,  though 
frequently  only  at  the  expense  of  deep  perineal  tears. 

ilany  cases  arc  on  record  in  w^hich  an  almos>^t  imperforate  hymen  has 
remained  intact  until  the  time  of  labor,  and  only  ruptured  when  distended 
by  the  cbihrts  head.  In  rare  instances,  as  was  pointed  out  by  Coester,  a 
thick  septate  hymen  may  form  a  bridge  of  tissue  opposing  the  advance  of 
the  presenting  part,  and  may  require  to  be  cut  through  before  delivery  can 
be  completed. 

In  some  women,  especially  in  elderly  primiparfe,  the  vulval  outlet  is 
very  small,  rigid,  smd  altogether  lacking  in  elasticity.  Again,  as  the  result 
of  pressure  or  renal  lesions,  the  vulva  may  l>ecome  so  tedematous  that  its 
orifice  is  almost  occluded.  The  latter  condition  does  not  necessarily  give 
rise  to  dystocia,  but  in  both  the  hritth^ness  of  tlie  soft  parts  predisposes  to 
perineal  laceration.  Moreover,  wlien  tlic  oedema  has  lK?en  excessive,  and  has 
persisted  for  some  time,  the  tone  of  the  tissues  may  be  so  lowered  that  they 
even  become  gangrenous  as  a  result  of  the  traumatism  incident  to  labor. 

The  formation  of  thrombi  or  hamiatomata  about  the  vulva,  although 
more  common  during  the  puerperium,  occasionally  occurs  during  the  latter 
part  of  pregnancy  or  at  the  time  of  labor,  and  may  give  rise  to  slight  dys- 
tocia* Inflammatory  lesions  about  the  vulva,  as  well  as  malignant  new 
growths,  may  have  a  similar  efl'ect. 

Vagina, — Complete  vaginal  airesta  is  nearly  always  congenital  in  origin, 
and  is  an  efreetiial  bar  to  jur^'^nancy,  Ineoniplete  forms,  on  the  other  hand, 
are  sometimes  manifestations  of  faulty  development,  but  more  frequently 
result  from  accidental  complications. 

Very  occasionally  tbe  vagina  is  divided  into  two  halves  by  a  longitudinal 
septum  extending  from  tlie  vulva  to  the  cervix;  more  often  the  structure  is 
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incomplete,  being  limited  to  either  the  iipper  or  lower  portion  of  the  caoaL 
Such  conditions  are  frequently  associated  with  abnormalities  in  the  develop- 
ment of  the  generative  tract,  and  their  detection  should  always  lead  to 
further  earefid  cxanuoalion,  with  a  view  to  determining  whetlur  the  uterns 
and  appendages  are  nonital. 

A  complete  longitudinal  septum  rarely  gives  rise  to  dystocia,  as  the 
half  of  the  vagina  ihrougli  which  the  cliild  descends  gradually  undergoes 
satisfactory  dilatation.  On  tlie  other  hand,  an  incomplete  septnm  occa- 
sionally interferes  with  the  descent  of  tlie  head,  bccoiuiug  stretched  over 
it  as  a  fleshy  band  of  varying  thickness.  Such  structures  are  usually  torn 
through  spontaneonnly,  hut  occasionally  are  so  resistant  that  they  must 
he  severed  by  the  obstetrician. 

Occasionally  the  vagina  may  be  obstructed  by  ring-like  stricture:^  or 
hands  of  congenital  origin.  These*  however,  rarely  ofTer  a  serious  obstacle 
to  kbor,  as  tliey  usually  yield  before  the  oncoming  head,  tliough  in  ex- 
treme cases  incision  may  be  necessary. 

Sometimes  the  upper  portion  of  the  vagina  is  separated  from  the  re- 
mainder of  the  canal  by  a  diaphragm-like  structure  with  a  small  central 
opening.  Such  a  condition  is  occasionally  mistaken  by  inexperienced  ob- 
servers for  the  vaginal  fornix,  and  at  the  time  of  lahor  for  the  undilated 
external  os,  A  careful  cxauiination.  howevi-r,  sliould  reveal  the  presente  of 
the  opening;  tlirough  which  a  finger  can  he  pajised,  the  cervix  then  being 
distinguished  above  it.  After  the  external  os  is  completely  dilated,  the  head 
impinges  upon  the  abnormal  structure  and  causes  it  to  bulge  downward.  If 
it  does  not  yield,  sliglit  pressure  upon  its  opening  will  usually  lead  to  fur- 
ther dilatation;  but  if  this  is  not  etTectua!  crucial  incisions  may  he  neces- 
sary in  order  to  allow  nf  delivery. 

Aci-idi'nfal  atre^sia  is  always  secondary  in  origin,  and  results  from  the 
formation  of  adhesions  following  injuries  or  inflammatory  processes.  It 
sometimes  follows  severe  puerperal  infections,  during  the  course  of  which 
the  entire  lining  of  the  vagina  may  have  sloughed  olf,  so  that  as  heal- 
ing occurs  its  lumen  has  become  almost  entirely  obliterated.  A  similar 
result  is  sometimes  noted  after  diphtheria,  small-pox,  cholera,  and  syphilis; 
while  in  rare  instances,  as  in  a  case  reported  by  Schenk,  it  may  be  due  to 
the  action  of  corrosive  fluids  injected  into  the  vagina  in  the  hope  of  induc- 
ing abortion.  That  the  most  frequent  cause  of  atresia  is  injury  or  inflam- 
matory conditions  following  labor  is  shown  by  the  fact  that  209  of  the 
1,000  cases  collected  by  Neugcbauer  presented  such  a  liistory. 

The  etfecta  of  such  conditions  vary  greatly.  In  the  majority  of  cases, 
owing  to  the  softening  of  the  tissues  incident  to  pregnancy,  the  obstruc- 
tion is  gradually  overcome  by  the  pressure  exerted  by  the  presenting  part; 
less  often  manual  or  hydrostatic  dilatation  or  incisions  nmy  become  neces- 
sary; while  in  very  rare  eases  cxtn-me  dystocia  may  demand  Ca'sareaii  sec- 
tion. Full  literature  concerning  this  complication  is  to  be  fouuil  in  the 
articles  of  Ward  and  Brindeau. 

Among  the  rare  causes  of  serious  dystocia,  vaginal  neoplasms  are  worthy 
of  mention,  Giider,  in  lHii;j,  having  collected  fiO  cases  from  tlie  literature. 
The  obstruction  was  due  to  the  presence  of  cystic  structures,  fibromata,  car- 
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cinojuata,  sarenmata,  or  hamiatonmtn,  arising  from  the  vaginal  walla  or 
the  siirrouiiiling  tiseuus.  When  tfjc  liiniur  Is  arcossible  it  is  hvst  treated 
by  excision,  no  matter  what  Iti^  origin.  If  this  is  not  practicable,  and  the 
growth  is  cystic,  tupping  btvooies  thi^  o[K'nition  of  choice.  The  presence 
of  a  EoHd  tumor  may  occapionally  alTord  an  indication  for  Csesarean  sec- 
tion, HnisonotT  observed  a  ca^e  in  which  a  vaginal  lisematoma  develojied 
so  rapidly  aftt^r  the  InrUi  of  one  twin  as  to  interfere  seriously  with  the 
delivery  of  the  second  child. 

E X ce  1 ) t i 0 n n  1  ly  t e ta n ic  con i m c i io n  of  the  levator  a ni  m itscl e  n i ay  seriously 
interfere  with  the  descent  of  the  head.  In  iliis  condition,  which  is  analo- 
gous to  the  vaginismus  of  non-pregnant  women,  a  thick,  ring-like  structure 
completely  encircles  and  markedly  constricts  the  vagina  geveral  centimelers 
above  the  vulva.    Hue,  in  1900,  crollected  a  number  of  such  cases. 

Ordinarily  the  condition  yields  to  the  administration  of  sedatives  or 
anflestbetics,  though  in  one  of  my  patients  the  obstruction  persisted  in 
spite  of  profound  amesthesia,  and  it  was  only  after  steady  pressure  had 
been  exerted  upon  it  for  8ome  minutes  that  it  relaxed  sutheiently  to  permit 
the  passage  of  the  hand  folded  in  the  shape  of  a  cone. 

Cervix* — Inasmuch  as  complete  atresia  of  the  cervix  is  incompatibk 
with  conception,  it  must  be  assumed,  whenever  siicli  a  condition  is  met 
with  in  a  pregnant  woman,  that  conception  had  occurred  before  its  forma- 
tion. In  the  majority  of  cases,  however,  the  atresia  is  only  apparent,  and 
is  simulated  by  a  very  minute  external  os, 

A  good  illustration  is  afforded  hy  the  so-called  eonghdinatlo  orificii^ 
exteniL  In  this  condition  the  cervical  canal  undergoes  complete  oblitera- 
tion at  the  time  of  labor^  while  the  os  remains  extremely  small  with  very 
thin  margins,  the  presenting  part  being  separated  from  the  vagina  only 
by  a  very  thin  layer  of  tissue.  Formeily,  this  appearance  w^as  attributed 
to  the  existence  of  arlliesions  betwx^en  the  lips  of  the  external  os,  but 
Schroc^er  was  probably  right  in  stating  that  it  is  simply  due  to  a  very 
small  and  resistant  opening.  Ordinarily,  complete  dilatation  promptly 
follows  from  pressure  with  a  finger  tip,  though  in  rare  instances  manual 
dilatation  or  crucial  incisions  may  become  necessary. 

Cicairkial  sienosis  of  the  cervix  frecjuently  follows  difficult  labor  asso- 
ciated with  considerable  destruction  of  tissue.  Less  frequently  it  is  due  to 
eypliilitic  ulceration  and  induration,  several  instances  of  which  have  been 
reported  by  Le  Bigot.  Now^  and  again  it  results  fiom  the  employment  of 
corrosive  substances  for  the  purpose  of  producing  abortion. 

Ordinarily,  owing  to  the  softening  and  succulence  of  the  tissues  incident 
to  pregnancy,  the  stenosis,  whatever  its  cause,  gradually  yi(4ds  to  the  natu- 
ral forces;  but  in  other  cases  dilatation  luis  to  be  accomplished  by  manual 
methods  or  by  the  employuient  of  rubber  bags.  In  rare  instances,  how- 
ever, the  resistance  may  be  too  great  to  be  so  overcome,  and  in  such  cases 
Caesarean  section  should  be  performed  early  in  labor^  for,  if  it  be  deferred » 
the  lower  uterine  segment  may  become  stretched  to  such  a  degree  tliat 
rupture  becomes  imminent. 

In  two  of  my  patients  Oaesarean  section  was  necessary  on  account  of 
complete  atresia  of  the  external  os.     As  spontaneous  labor  had  occurred 
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"ppeviously,  and  as  no  history  of  intlainmatory  trouble  or  of  attempts  at 
aborlioii  could  be  clieited,  tfie  cause  of  tbe  eomJitron  coubl  out  be  ascer- 
tainisl  Afilstroiu,  in  11K)4,  reported  a  somewhat  similar  case,  and  tlior- 
niighly  levieux'd  tlit;  hti'ialiire. 

Itigtditi/  of  Ceri-ix. — Hefereot'e  hm  already  been  made  to  the  unyielding 
cervix  of  eblt^rly  primipiine.  OttasionMlly  ^^till  gnater  rigidity  is  encoun- 
tered in  patients  who  have  sulfered  from  inflammatory  lesions,  Lhougli  such 
conditions  rarely  give  rise  to  serious  dystocia.  On  the  other  hand,  in  cer- 
tain extreme  eases  of  hypertrophie  elongation  of  the  cervix,  spontaneuus 
dilatation  does  not  occur,  although,  as  a  rule,  one  is  surprised  to  see  fww 
coinpletely  the  abnormality  may  be  effaced  during  the  course  of  pregnancy, 

TTterine  BisplacementB. — Aniefteaitm. — Marked  antetiexion  of  the  uterus 
is  usually  associated  with  a  pcndidous  abdomen.  In  primipar^  the  condi- 
tion is  usually  indicative  of  di8pro{X)rtion  botwecn  the  size  of  the  liead  and 
the  pelvis;  whereas  in  multiparje  it  is  more  often  an  accompaniment  of  the 
flaccid  ity  of  the  abdominal  walls  incident  to  repeated  child  bearing.  In  the 
latter  class  of  cases  the  abnormal  position  of  the  uterus  prevents  the  force 
of  its  contractions  from  king  properly  transmitted  to  the  cervix,  hence 
the  dilatation  of  the  latter  is  interfered  with.  Marked  miproveinent  in  this 
respect  usually  follows  the  maintenance  of  the  uterus  in  an  approximately 
normal  position  by  means  of  a  properly  fitting  abdominal  bandage. 

Ri'troflexioH, — -As  wag  said  in  Chapter  XXVII,  re  troll  ex  ion  of  the  preg- 
nant uterus  is  usually  incompatible  with  advanced  pregnancy,  since,  if  spon- 
taneous or  artificial  reposition  does  not  occur,  the  patient  either  aborts  or 
presents  symptoms  of  incarceration  before  the  end  of  the  fourth  mfuith. 
In  the  very  exceptional  instances  in  whicii  pregnancy  got»s  on  to  term  the 
fundus  remains  attaeherl  to  the  floor  of  the  pelvis,  while  the  anterior  wall 
hypertrophies  to  such  an  extent  as  to  afford  room  for  the  product  of  con- 
ception. In  this  condition,  wliich  is  known  as  saccuhiion,  the  head  of  the 
child  occujjies  the  fundus,  while  the  cervix  is  sharply  bent  and  so  drawn 
up  that  the  external  os  lies  above  the  upper  margin  of  tlie  symphysis  pubis. 
At  the  time  of  labor  the  contractions  tend  to  force  the  chihl  through  tlie 
most  dependent  jiortion  of  the  uterus,  while  the  cervix  dilates  only  partially, 
80  that  spontaneous  labor  is  nut  of  the  question,  and  rupture  nf  the  uterus 
may  occur,  as  in  a  case  reported  by  Campbell  As  a  rule,  the  cervix  can 
be  dilated  manually  under  anaesthesia,  and  the  child  delivered  by  ver- 
sion; but  in  rare  instances  it  is  so  inaccessible  that  Caesarean  section  will 
afford  the  most  conservative  method  of  delivery. 

Dijsforui  Due  to  Ope  rati  arts  for  (he  Eelief  of  Retroflexion  of  (he  Uterus, 
— Unfortunately,  several  of  the  operations  which  liave  been  suggest td  for 
tlie  relief  of  retroflexion  of  the  non-pregnant  uterus,  while  recti 
condition,  occasionally  give  rise  to  serious  dystocia.     Until  recently 
generally  believed  that  this  could  only  follow  ventro-  or  vaginal  fixal 
the  uterus,  but  as  the  result  of  my  own  experience  I  have  been  rehu 
forced  to  admit  that  it  may  also  exceptionally  occur  after  smpenmon 
when  performed  by  competent  operators  with  the  most  approved  tech 
Thus,  it  may  occasionally  happen,  as  the  result  of  infection  or  some 
unknown  condition,  that  the  proposed  suspension  becomes  converte 
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a  fixation,  iidi]  as  a  cunseqiieneo  the  uterus  becomes  firmly  attaclied 
anterior  aUlriminal  wall  by  a  tfjiek  adlitfiion,  whicli  will  neither  break  nor 
stretch  during  jiregnaney. 

In  sneb  an  event,  s^Mioua  ditlicnltj  jnay  arise  at  the  Lime  of  labor  in  one 
of  three  ways:    Afost  frerjuently,  a»  tbe  result  of  the  adhesion,  the  anterior 
wall  of  the  uterus  is  unable  to  expand,  so  that  tbe  enlargemt^nt  of  tbe 
organ  is  eiTeeted  solely  at  the  expense  of  its  posterior  wall,  while  the  hy|>er- 
trophied  anterior  wall  is  represented  by  a  thick  mass  of  muscle  extending 
from  tbe  point  of  fixation  to  the  cervix,  ant!  more  or  less  encroaching  upon 
the  8U[M?rior  strait.     As   tbe  uterus  expands,  traction  is  made   upon   the 
cervix,  which  h  gradually  drawn  upward  from  its  normal  |K)sition»  until 
the  external  os  is  on  a  level  witli  the  proumntory  of  the  sacrum,  and  snnie* 
times  considerably  above  it,  so  that  in  extreme  cases  its  posterior  Up  roar 
be  op]>osite  tlie  second  or  third  lumbar  vertehra.     When  lalwr  sets  in,  dila- 
tation of  the  cervix  is  elfeeted  very  imperfectly,  since  the  bag  of  waters  and 
the  presenting  part,  instead  of  impinging  upon  it,  are  forced  dow^n  U|Km 
,  the  thickened  anterior  uterine  wall.    Accordingly,  the  uterine  contractions* 
no  matter  how  strong  they  may  be,  are  unable  to  etTect  tbe  corn plrt ion  of 
labor,  and,  unless  suitable  operative  aid  is  forthcoming,  rupture  of  the  utems 
will  occur,  as  in  tbe  cases  reported  by  Dickinson  and  otliers. 

Less  frequently,  as  in  tbe  case  reported  by  Lynch,  the  anterior  wall  of 
the  uterus  does  nr^t  hypertrophy,  and  in  such  cases  the  dystocia  will  be 
due  entirely  to  the  upward  diskM-ation  of  the  cervix. 

Very  exceptionally,  as  in  tbe  case  which  1  reported  in  1900,  both  w^alls 
hypertropliy,  and,  because  of  the  limited  space  available  between  the  area  of 
fixation  and  the  cervix,  the  anterior  buckles  or  becomes  folded  upon  itself, 
instead  of  forming  a  thick  muscular  ]>ad  in  front  of  the  cervix.  In  such 
conditions  the  lower  part  of  the  uterine  cavity  l»ecomes  divided  by  a  crescun- 
tic  fold,  in  front  of  which  a  sacculation  is  formed,  in  which  portions  of 
the  foetus  may  lie,  and  thus  be  inaccessible  to  the  ojjcrating  hand.  More- 
over, the  dystocia  is  exaggerated  by  the  upward  displacement  of  the  cervix, 
as  well  as  by  the  fold  itself  interfering  with  the  engagement  of  the  pre- 
senting part. 

AndrewL^  in  1905,  collected  the  liistories  of  395  cases  of  pregnancy  oecnr- 
ring  in  women  who  had  been  subjected  to  ventral  fixation  or  suai>ension. 
In  tbe  H.5t>  patientR  who  went  to  full  t^irui,  delivery  w^as  effected  by  Ca?sarean 
section  in  20,  by  forceps  in  21  instances,  and  once  by  craniotomy.  This. 
however,  does  not  exhaust  the  untoward  cfficta  of  the  operation,  as  the 
uterus  ruptured  in  3  other  cases,  and  transverse  presentations  were  noted 
in  10  instances.  In  Drcember,  190n,  I  was  able  to  increase  still  further  the 
list  of  coui plications,  and  collected  from  tlie  literature  'Ml  eases  of  Ca^sarean 
section,  as  well  as  2  additional  cases  of  craniotomy.  Since  that  time  many 
more  cases  have  been  reported,  and  the  condition  is  now  recognized  as  one 
of  the  definite  factors  in  the  production  of  dystocia. 

I  have  delivered  a  large  ntnuber  of  wouicn  after  ventro-tLxatton  or  sus- 
pension, but  in  only  4  w^as  serious  dystocia  observed  as  the  result  of  the 
operation.  In  2  instances  Ca^sarean  section  was  necessary,  in  another  a 
moat  difficult  version  was  performed,  while  in  the  fourth  ease  the  dead  cliild 
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period.  Formerly  I  Iieli]  that,  whiles  ventrutixation  wn^  coiitra-indieated, 
sugpeiinion  was  prtR'tically  devoid  of  danger  from  nn  obst4'tricul  jx»int  of 
vii'W.  My  own  experience,  however,  shows  that  1  was  in  error,  and  that 
the  latter  operation  may  occasionally  give  rise  to  most  serious  obstetrical 
coniplieations. 

Accord inj^ly,  T  feel  that  durinir  the  childlH-arin^  period  ncitlier  fixation 
nor  snspension  ehoidd  la!  employed  in  the  treatment  of  retroflexion  of  the 
40 
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DYSTOCIA   DUE  TO  ABNORMALITIES  OF  THE  GENERATIVE    TRACT 

Vulva. — Complete  atresia  of  the  vulva  or  the  lower  portion  of  the  vag-ina 
IB  usually  coDgenitalj  and  unless  corrected  by  operative  measures  would 
oppogo  an  insnpcmlile  obstacle  to  conception.  Von  ^leer  has  reported  an 
execpiinnal  case  in  wliich  the  lower  two-thirds?  of  the  vagina  were  lack- 
ing, while  the  upper  third  eoiiitrniQieatid  with  the  hliulden  Coitus  wm 
acconipliehed  per  urcthram,  through  which  a  three  months'  fcetuB  was  sub- 
sequently expelled. 

More  frefjuently  vulval  atresia  is  ineoniplete,  and  i?  due  to  adhesions 
and  cicatricial  cluinges  resulting  from  injury  or  inllammatory  proceisises. 
The  defect  may  olfer  a  considerable  obstacle  to  labtir,  but  the  resistance 
is  usually  overcome  by  the  continued  pressure  exerted  by  the  head,  though 
frei(nently  only  at  tlie  expense  of  ilee[»  perineal  tears. 

Many  tastes  are  on  recorrl  in  which  an  almost  im]>erf orate  hymen  has 
remained  intact  until  tlie  time  of  labor^  and  only  ruptured  when  diifstended 
by  the  child's  head.  In  rare  instances,  as  was  pointed  out  by  Coeeter^  a 
thick  septate  hymen  may  form  a  bridge  of  tissue  opposing  the  advance  of 
the  preaenting  part,  and  may  require  to  be  cut  throngii  before  delivery  can 
be  completed. 

In  some  w^ouien,  especially  in  elderly  primipjrre,  the  vulval  outlet  is 
very  small,  rigid,  and  altogether  lacking  in  elasticity.  Again,  as  the  result 
of  prcjisure  or  renal  lesions,  the  vulva  may  become  so  cedematous  that  it^ 
orifice  is  almost  occluded.  The  latter  condition  does  not  necessarily  give 
rise  to  dystocia,  but  in  both  the  brittleness  of  the  soft  parts  predisposes  to 
perineal  laceration.  Moreover,  when  the  (Edema  has  been  excessive,  and  has 
persisted  for  some  time,  the  tone  of  tlie  tissues  may  be  so  lowered  that  they 
even  become  gangrenous  as  a  result  of  the  traumatism  incident  to  labor. 

The  formation  of  thrombi  or  hsematomaia  about  the  vulva,  altliough 
more  common  during  the  puerperium,  occasionally  occurs  during  the  latter 
part  of  pregnancy  or  at  the  time  of  labor,  and  may  give  rise  to  slight  dys- 
tocia. Inflammcitory  lesions  about  the  vulva,  as  well  as  malignant  new 
growths,  may  have  a  similar  effect . 

Vagina. — -Complete  vaginal  atresia  is  nearly  alw^ays  congenital  in  origin, 
and  is  an  ( fleet ual  bar  to  pregnancy.  Incomplete  forms,  on  the  other  hand, 
are  sometimes  manifestations  of  faulty  development,  but  more  fref}uently 
result  from  accidental  complications. 

Very  occasionnlly  the  vagina  is  divided  into  two  hahTS  by  a  longitudinal 
septum  extending  from  the  vulva  to  the  cervix;  more  often  the  structure  ia 
im 
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incomplete,  being  limited  to  either  the  tipper  or  lower  portion  of  the  canah 
Sueh  conditions  are  frequently  associated  with  abnormalities  in  the  develop- 
ment of  the  generative  tract,  and  their  delect  ion  should  always  lead  to 
further  earefol  exii ruination,  with  a  view  to  detennining  whether  the  uterus 
and  appendages  are  normal, 

A  complete  longitudinal  septum  rarely  gives  rise  to  dystocia,  as  the 
half  of  the  vagina  through  whieli  the  ciiild  descends  gradually  undergoes 
satisfactory  dilatation.  On  the  other  hand,  an  incomplete  septum  occa- 
sionally interferes  with  the  descent  of  the  head,  becouiing  stn^tehed  over 
it  as  a  fleshy  band  of  varying  thickness.  Such  structures  are  usually  torn 
throngh  gpontaneouijly,  but  occasionally  are  so  resistant  that  they  must 
be  severed  by  the  obstetrician. 

Occasionally  the  vagina  may  be  obstructed  by  ring-liki-  strictures  or 
bands  of  congenital  origin.  These,  however,  rarely  offer  a  serious  obstacle 
to  labor,  as  they  usually  yield  before  the  oncoming  head,  though  in  ex- 
treme cases  incision  may  be  necessary. 

Sometimes  the  upper  portion  of  the  vagina  is  separated  from  the  re- 
mainder of  the  canal  by  a  diaphragm-like  structure  with  a  small  central 
opening.  Such  a  condition  is  occasionally  mistaken  by  inexperienced  ob- 
servers  for  the  vaginal  fornix,  and  at  the  time  of  labor  for  the  undilated 
external  os,  A  careful  examination,  however,  should  reveal  the  presenre  of 
the  opening,  through  which  a  finger  can  be  passed,  the  cervix  then  being 
distinguished  above  it  After  the  external  os  is  completely  dilated,  the  head 
impinges  upon  the  abnormal  structure  and  causes  it  to  bulge  downward.  If 
it  does  not  yield,  slight  pressure  upon  its  opening  will  usually  lead  to  fur- 
ther dilatation;  l)ut  if  this  is  not  etfectua!  crucial  incisions  may  be  neces- 
sary in  order  to  allow  of  delivery. 

Accidental  atrefiia  is  always  secondary  in  origin,  and  results  from  the 
formation  of  adhesions  following  injuries  or  inflauiritatory  processes.  It 
sometimes  follows  severe  puiTperal  infections,  during  the  course  of  which 
the  entire  lining  of  the  vagina  nmy  have  sloughed  off,  so  that  as  heal- 
ing occurs  its  lumen  has  beeome  almost  entirely  obliterated.  A  similar 
result  is  sometimes  noted  after  diphtheria,  small-pox,  cholera,  and  syphilis; 
while  in  rare  instances,  as  in  a  case  reported  by  Sebenk,  it  nuiy  be  due  to 
the  action  of  corrosive  fluids  injected  into  the  vagina  in  the  hope  of  induc- 
ing abortion.  That  the  most  frequent  cause  of  atresia  is  injury  or  inJlam- 
matory  conditions  following  labor  is  shown  by  the  fact  that  209  of  the 
1,000  cases  collt-eted  by  Neugebauer  presented  sueh  a  history. 

The  effects  of  such  conditions  vary  greatly.  In  the  majority  of  eases, 
owing  to  the  softening  of  the  tissues  incident  to  pregnancy,  tlie  obstruc- 
tion is  gradually  overcnme  by  the  pressure  exerted  by  the  presenting  part; 
less  often  manual  or  hydrostatic  dilatation  or  incisions  may  become  neces- 
sary ;  while  in  v  ery  r  a  n^  ea  se  s  e  x  t  re  m  e  d  y  st  oc  i  a  ma  y  d  em  and  C  ies  a  rean  sec- 
tion.  Full  literature  concerning  this  complication  is  to  be  found  in  the 
articles  of  Ward  and  Brindeau, 

Among  the  rare  cauiius  of  serious  dystocia,  vaginal  neoplasms  are  worthy 
of  mention,  Glider,  in  181)3,  having  collected  60  cases  froui  the  literature. 
The  obstruction  was  due  to  the  presence  of  cystic  structures,  fibromata,  car- 
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cinoniata,  s^arconiata,  or  ha^ninhmiala,  arising  from  the  vaginal  walls  or 
the  siirroimdiog  li stones.  Whvn  the  lumnr  i^  accesHiblo  it  is  be^t  (reatfii 
by  excision,  no  iiiaitLT  what  its  origin.  If  tliis  is  not  practicable,  and  tbe 
growth  is  cystic,  tapping  hccoincs  the  tiperution  of  choice.  The  presence 
of  a  BoHd  tumor  may  (K"ca8it>nally  afTord  an  indication  for  Ca*f*arean  sec- 
tion* SasonofT  observetl  a  din^v  in  which  a  vaginal  ba^matonia  developed 
BO  rapidly  after  tbe  hirtli  of  one  twin  as  to  interfere  seriously  with  the 
delivery  of  the  second  child. 

Exceptionally  tetanic  contraction  of  the  levator  ani  muscle  may  seriously 
interfere  with  the  descent  of  the  head.  In  this  ctmdition,  which  is  analo- 
gous to  the  vaginismus  of  non-pregnant  women,  a  thick,  ring-like  strueture 
completely  encircles  and  markedly  constricts  the  vagina  several  centimeters 
above  the  vulva.    Hue,  in  190(>,  collected  a  number  of  such  cases. 

Ordinarily  the  condition  yields  to  tlie  administration  of  sedatives  or 
anaesthetics,  tlmugh  in  one  of  my  patients  the  obstruction  persisted  in 
spite  of  profoand  anesthesia,  and  it  was  only  after  steady  pressure  had 
been  exerted  upon  it  for  some  minutes  that  it  relaxed  sufliciently  to  permit 
the  passage  of  the  hand  folded  in  the  shape  of  a  cone. 

Cervix* — Inasuiuch   as   complete  atresia  uf  the  cervix  is   incompatibldi 
with  conception,  it  must  be  assumed,  whenever  such  a  condition  is  niel 
w^ith  in  a  pregnant  woman,  that  conception  had  occurred  before  its  forma- 
tion.   In  the  majority  of  eases,  however,  the  atresia  is  only  apparent,  and 
is  simulated  by  a  very  minute  external  os. 

A  good  illustration  is  aJforded  by  tbe  so-called  camflutinatio  orifu 
externi.  In  this  condition  the  cervical  canal  undergoes  complete  oblitera-^' 
tion  at  the  time  of  labor,  while  the  os  remains  extremely  small  with  very 
tliin  margins,  the  presenting  part  l>eing  separated  from  the  vagina  only, 
by  a  very  thin  layer  of  tissue.  Formerly,  this  appearance  was  attribute 
to  the  existence  of  adhesions  between  the  lips  of  the  external  os,  but 
Schroeder  was  probably  right  in  stating  that  it  is  simply  due  to  a  very 
small  and  resistant  opening.  Ordinarily,  complete  dilatation  promptly 
follows  from  jtressnre  with  a  finger  tip,  though  in  rare  instances  manual 
dilatation  or  crucial  incisions  may  become  necessary. 

Cicatricial  stenosis  of  the  cervix  frequently  follows  dii!icult  labor  asi 
ciated  with  considerable  destruction  of  tissue.  Less  frequently  it  is  due  to 
syphilitic  ulceration  and  induration,  several  instances  of  which  have  been 
reported  by  Le  Bigot,  Now  and  again  it  results  from  the  employment  of 
corrosive  substances  for  t!ie  purjmse  of  producing  abortion. 

Ordinarily,  owing  to  the  softening  and  succulence  of  tbe  tissues  incident 
to  pregnancy,  the  stenosis,  whatever  its  cause,  gradually  yields  to  the  natu- 
ral forces;  but  in  other  cases  dilatation  has  to  be  accomplished  by  manual 
methods  or  by  the  employment  of  rubber  bags.  In  rare  instances,  how- 
ever, the  resistance  may  he  too  great  to  be  so  overcome,  and  in  such  cases 
CEBsarean  section  should  be  performed  early  in  labor,  for,  if  it  be  deferred, 
the  lower  uterine  segment  may  become  stretched  to  such  a  degree  that 
rupture  becomes  imminent. 

In  two  of  my  patients  Coesarean  section  was  necessary  on  account  of 
complete  atresia  of  the  external  os.     As  spontaneous  labor  had  occurred 
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previously,  and  as  no  liistory  of  iDflariiniatory  trouble  or  of  attempts  at 
aliortion  coold  be  elicited,  the  cau&e  of  the  condition  could  not  be  ascer- 
tained, Ahlstronu  in  IIKM,  reported  a  somewhat  similar  case,  and  tlior- 
mrgfily  rcniew^l  tiie  literature. 

liigifiiiif  of  Ct'rvu\ — ^Hel'crence  lja«  already  been  made  to  the  unyielding 
cervix  of  elderly  primipara^  Occasionally  i?till  greater  rigidity  is  encoun- 
tered in  patients  who  have  guttered  from  inflammatory  lesions,  though  §ueli 
conditions  rarely  give  riise  to  serious  dystcK'ia.  On  the  other  band,  in  cer- 
tain extreme  cases  of  hypertrophic  elongation  of  the  cervix,  spontaneous 
dilatation  does  not  occur,  although,  as  a  rule,  une  is  surprised  to  see  how 
completely  the  ahnormality  may  be  effaced  during  the  course  of  pregnancy. 

TJterine  I^iiplacements* — ,l«/e/?tw>ii.^Marked  anteflexion  of  the  uterus 
is  usually  assoeialed  with  a  pi^iduious  abdomen*  In  primi]>ara5  the  condi- 
tion is  usually  indicative  of  disproportion  between  the  size  of  the  head  and 
the  pelvis;  whereas  in  oiultipane  it  is  more  often  an  accompaniment  of  the 
flaccidity  of  the  abdominal  walls  incident  to  repeated  childljearing.  In  the 
latter  class  of  cases  the  abnormal  position  of  the  uterus  prevents  the  force 
of  its  contractions  from  being  properly  transmitted  to  the  cervix,  lience 
the  dilatation  of  the  latter  is  interfered  with.  Marked  improvement  in  this 
respect  usually  follows  the  maintenance  of  the  uterus  in  an  approximately 
normal  position  by  means  of  a  properly  litting  abdominal  bandage, 

Heirofhxion. — As  was  said  in  Cliapter  XXVli,  retroflexion  of  the  preg- 
nant uterus  is  utiually  incompatible  with  advanced  pregnancy,  sincej  if  spon- 
taneous or  artiflcial  reposition  does  not  occur,  the  patient  either  aliorts  or 
presents  symptoms  of  incarceration  before  the  end  of  the  fourth  month. 
In  the  very  exeejdional  instanct'S  in  which  pregnancy  goe^  on  to  term  the 
fundus  remains  attached  to  the  floor  of  the  pelvis,  while  the  anterior  wall 
hypertrophies  to  such  an  extent  as  to  afford  room  for  the  product  of  con- 
ception. In  this  condition,  w^hich  is  known  as  saccuiaiion,  the  liead  of  the 
chilti  oeeupies  the  fundus,  while  the  cervix  is  sharply  hent  and  so  drawn 
up  that  the  external  os  lies  above  the  upper  margin  of  the  sympliysis  pubis. 
At  the  time  of  labor  the  contractions  ttnd  to  force  the  child  through  tlie 
most  dependent  portion  of  the  uterns,  while  the  cervix  dilates  only  partially, 
so  that  spontaneous  labor  is  out  of  the  i|ue6tion,  and  rupture  of  tlie  uterus 
may  occur,  as  in  a  case  reported  by  Campbell.  As  a  rule,  the  cervix  can 
be  dilated  manually  under  ana^'sthesia,  and  the  child  delivered  by  ver- 
sion; but  in  rare  instances  it  is  so  inaccessible  that  Ca?sarean  st^ction  will 
aflford  the  most  conservative  method  of  delivery. 

Dysiorio  Ihie  to  Operaiirms  fur  the  Belief  of  Retroffextoj}  of  the  UteruA. 
—Unfortunately,  several  of  the  operations  which  have  been  suggested  for 
the  relief  of  retroflexion  of  the  non-pregnant  uterus,  while  rectifying  the 
condition,  occasionally  give  rise  to  serious  dystocia.  Until  recently  it  wae 
generally  believed  that  this  could  only  follow  veniro-  or  vaginal  fmiiion  of 
the  uterus,  but  as  the  result  of  my  ow^n  experience  I  have  been  reluctantly 
forced  to  admit  that  it  may  also  exceptionally  occur  after  suspension,  even 
when  performed  by  competent  operators  with  the  most  approved  technique, 
Thus»  it  may  occasionally  liappeu,  as  the  result  of  infection  or  some  other 
unknown  condition,  that  the  proposed  suspension  becomes  converted  into 
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plicating  pregnancy  often  rntiains  unsi 
recognized  in  only  18  of  McKcTronV  firFt  BcricB  of  cases*  Nevertheless, 
more  careful  observation  ebould  certainly  eliminate  a  large  proportion  of 
thege  errors,  as  any  excessive  enlargement  of  the  aijdomen  or  the  appear- 
ance of  pressure  symptoms  should  always  lead  one  to  make  a  careful  exam- 
ination. Again,  failure  of  the  presenting  part  to  engage,  when  the  pelvis 
is  known  to  he  normal,  suggests  an  obstructing  mass.  On  the  other  hand, 
if  the  tumor  does  not  occupy  the  pelvic  cavity,  the  diagnosis  is  extremely 
difficult,  and  the  abdominal  enlargement  is  frequently  attributed  to  the 
presence  of  twin  pregnancy  or  bydramniog,  and  the  true  condition  is  not 
recognized  until  after  lalior. 

Treatment. — ^If  the  tumor  is  detected  jtrior  to  the  last  month  of  preg* 
nancy,  it  should  be  removed  at  onee  by  laparotomy.  Orgler  has  collected 
142  such  operations,  whicli  Heil,  in  1D04,  increased  to  188,  with  a  maternal 
mortality  of  2,1  per  cent. 

It  has  l>een  objected  that  such  a  procedure  increases  the  ehanccn  of 
premature  delivery,  which  occurred  in  m.47  ]>er  cent,  of  the  eases  col kx? ted 
by  Orgler  and  ITcih  It  should,  however,  he  remenjhered  that  a  similar 
accident  may  take  pltice  even  if  the  patient  is  not  interfered  with,  having 
l)een  noted  in  17  per  eent.  of  Kcmy's  cases.  This  ditterenee  is  so  slight  that 
the  chances  for  the  child  are  little,  if  at  all,  itnpaired  by  operation^  while 
those  of  the  mother  are  markedly  improved. 

On  the  other  hand,  when  the  diagnosis  is  not  made  until  the  last  month 
of  pregniiDcy,  it  is  usually  advisable  to  postpone  the  operation  mitil  term, 
for  the  rciisrin  that  the  fresh  abdominal  cicatrix  is  not  well  adaptal  to  the 
strain  of  parturition.  At  the  time  of  labor,  if  the  tumor  is  impacted  in  the 
pelvis,  unanimous  opinion  favors  its  innuediate  removal  by  laparotomy. 
I. land  Sutton,  Spencer,  and  most  authorities  advise  that  the  abdomen 
should  then  l>e  closed  and  the  birth  of  the  child  left  to  Nature,  or  at  most 
assisted  by  forcej>s.  On  the  other  hand,  I  am  of  the  opinion  that  a  supple- 
mentary CEPsarean  section  should  inmiediately  follow,  believing  that  the 
woman  should  not  be  submitted  to  the  strain  of  labor  immediately  after  a 
severe  operation. 

Formerly  it  was  advised  to  attempt  the  reposition  of  the  mass  under 
an<Tsthesia,  This  practice,  however,  is  not  to  he  recommended,  for  the 
reasrm  that  the  tuuKir  is  very  liable  to  give  rise  to  troid*le  during  the 
puerperium.  Moreover,  since  operative  interference  will  be  necessary  sooner 
or  later,  it  would  seem  far  better  to  instilnto  radical  measures  without 
delay.  Puncture  through  the  vagina,  altfiough  strongly  advot^ated  at  one 
time,  must  be  considered  as  a  dangerous  and  extremely  repreheDsible  prac- 
tice, inasmucli  as  we  possess  no  means  of  preventing  the  tumor  contents 
from  contaminating  the  peritonea!  cavity. 

If  spontaneous  labor  has  occurred,  the  patient  should  he  carefully 
watched  during  the  puerperium  for  the  a|>pea ranee  of  untoward  8ym]itoms. 
Should  they  arise,  jirompt  ojRration  is  imperatively  demanded.  In  anv 
event,  a  wonuni  sulTering  from  an  ovarian  tumor  should  not  he  disehargeil 
from  treatment  until  the  tumor  has  been  removed,  or  at  least  imtil  the 
importance  of  operative  procedures  has  been  strongly  urged  upon  her- 
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Tumors  of  Other  Origin, — Lalwr  is  occasionally  obstructed  hy  tumors 
of  various  origin,  wtiicli  encroach  upon  the  cavity  of  the  pelvis  to  such 
an  extent  as  to  render  delivery  difficult  or  even  impossible.  In  Chaj^ter 
XXXVTIT  reference  will  lie  miide  to  dystocia  due  to  tumors  arisinrj  from 
the  pelvic  walls. 

In  rare  instances  a  normal  sized  or  enlarged  kidtwij  or  »pleen  may  pro- 
lapse into  the  pelvic  cavity  and  offer  an  obstacle  to  labor.  Biand  Sutton 
has  added  an  additional  case  of  displaced  kidney  eomplieatin^i'  pregnancy 
to  those  cfillected  hy  Ora^^in ;  and  has  also  reported  the  removal  of  a  pro- 
lapsed fipleen  in  the  second  month  of  pregniincy,  which  would  have  given 
rise  to  serious  dystocia  at  the  time  of  labor  had  it  remained  in  situ. 

EchjTiocorrm  njsf.'^  are  occasionally  inifdanted  in  the  pelvic  cavity. 
Franta,  in  ll)r»2»  collected  '^v'  cases  noted  during  pregnancy  and  discussed 
their  effect  upon  the  course  of  labor. 

In  Chapter  XXX  reference  w^as  made  to  those  eases  in  wlileh  an  old 
extra-uterine  gestation  sac  so  obstructed  the  pelvic  canal  as  to  interfere 
with  the  delivery  of  a  snbse<pient  intra-ut«  rine  pregnancy. 

Efiierocvle  or  hernia  through  the  vaginal  walls  (H-casionally  gives  rise  to 
dystocia,  though  in  the  majority  of  cases  the  jirolapsed  intestine  can  l>e 
rephiced  and  the  obstacle  temporarily  overcome.  Where  this  is  not  possible, 
Cicsarcan  section  is  indicated  as  a  more  conservative  procedure  than  forci- 
bly dragging  the  child  over  a  large  irreducible  hernia. 

In  occasional  instances  iumors  of  ihc  bladder  may  likewise  otTer  an 
impediment  to  the  passage  of  the  child,  though  it  is  rarely  so  serious  as  to 
demand  operative  interference.  On  t!ie  other  hand,  cases  have  been  re- 
ported in  which  it  has  been  necessary  to  remove  a  large  calculus  from  the 
bladder  before  delivery  could  he  ctfeeted. 

A  large  reciovele  or  njstoceJe,  though  occasionally  offering  slight  olistacle 
to  labor,  can  generally  be  replaced  while  delivery  is  being  etTected. 

Tumors  arising  from  the  lower  part  of  the  rectum  or  pelvic  councctivG 
tissue  may  likewise  give  rise  to  serious  dystocia  Holzapfel  having  collected 
a  Beries  of  cases  in  which  carcinoma  of  the  reciimi  rendered  Caesarean 
eection  necessary. 
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CHAPTER   XXXIII 
CONTRACTED    PELVIS 

We  consider  a  pelvis  contracted  when  it  is  so  shortened  in  one  or  more 
of  its  diameters  as  to  affect  materially  the  mechanism  of  labor,  but  without 
necessarily  retarding  the  birth  of  the  child.  According  to  Litzmann,  this 
is  the  case  when  the  conjugata  vera  measures  9.5  centimeters  or  less  in 
flat,  and  10  centimeters  or  less  in  generally  contracted  pelves. 

History. — Inasmuch  as  Vesalius  was  the  first  to  describe  the  normal 
pelvis  correctly,  it  is  clear  that  the  conception  of  abnormal  forms  could 
not  have  existed  before  his  time.  His  pupil,  J.  C.  Arantius  (1530-1589), 
gave  the  first  anatomical  description  of  such  a  pelvis,  but  his  discovery 
exerted  no  appreciable  effect  upon  the  obstetrical  art  of  the  period,  for  the 
reason  that  Ambroise  Pare  still  held  to  the  old  view  of  the  separation  of 
the  pubic  bones  during  labor,  and  promulgated  it  in  his  writings. 

During  the  next  century  knowledge  of  the  subject  advanced  but  slowly, 
and  we  find  Mauriceau  (1637-1709)  stating  that  in  his  very  large  experi- 
ence he  had  observed  only  two  instances  of  contracted  pelvis.  In  one  of 
these  Chamberlen  was  permitted  to  apply  the  forceps  invented  by  his  uncle, 
but  failed  to  effect  a  delivery. 

We  are  indebted  to  Heinrich  van  Deventer  for  our  first  knowledge  of 
contracted  pelves  from  an  obstetrical  standpoint.  In  his  "New  Light  for 
Midwives,"  which  appeared  in  1701,  he  deseril)ed  the  generally  contracted 
and  the  flat  varieties,  and  discussed  the  influence  which  they  exert  upon 
labor.  Yrom  that  time  on  mention  of  the  subject  is  to  be  found  in  all  the 
tex-t-books,  De  la  Motte,  Puzos,  and  Dionis  being  the  obstetricians  of  the 
first  half  of  the  eighteenth  century  who  devoted  most  attention  to  it.  The 
last-named  ol)server  was  the  first  to  point  out  the  causal  relation  which 
rhachitis  bears  to  many  cases  of  pelvic  deformity. 

Important  contributions  to  the  subject  were  made  by  Smellie.  In  his 
treatise  on  "The  Theory  and  Practice  of  Midwifery/^  published  in  1752,  is 
to  be  found  an  excellent  description  of  the  normal  pelvis,  as  well  as  of  the 
more  usual  varieties  of  deformity  to  which  it  is  subject.  He  also  laid  down 
practical  rules  for  the  estimation  of  the  degree  of  contraction,  carefully 
described  the  mechanism  of  lal)or  in  such  cases,  and  gave  excellent  pictures 
showing  the  influence  exerted  by  the  contracted  pelvis  upon  the  foetal 
head. 

Baudelocque  (174G-1810)  contributed  largely  toward  the  development 
of  our  knowledge  of  the  subject,  as  he  devoted  ])articular  attention  to  the 
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diagnosis  of  the  conditioB  in  the  living  woman,  and  showed  thnt  it  could 
be  tktcctefl  by  muiisuriiig  the  (listiiiifL'  ])L'twet»n  eertiiin  exk'nial  lioiiy  parts 
of  the  pelvis  by  means  of  a  pair  of  calipers.  Tie  was  the  first  to  describe 
the  external  conjugate,  which  is  now  generally  known  by  his  name,  and 
taught  that  by  deducting  3  inches  from  it  the  length  of  the  conjugata  vera 
could  be  readily  and  accurately  estinnited. 

At  the  ifariie  time  G.  W.  Stein,  in  Germany,  did  good  work  upon  some- 
what similar  lines  and  devised  a  |)€lvimeter  for  the  direct  mensuration  of 
the  conjugata  vera. 

The  real  foimdation,  however,  for  our  modern  doctrine  was  laid  by 
Michaclis  and  Litzmann.  The  former  w^a?  Profossor  of  Obstetrics  in  the 
University  of  Kiel  from  1843  to  1H50,  and  during  that  time  carefully 
measured  the  pelvis  in  1,000  consecutive  cases  of  labor.  He  designatal  as 
contracted  all  pelves  in  which  the  conjugata  vera  measured  8.75  centimeters 
or  less,  and  found  72  such  cases  in  his  scries,  a  percentage  of  7.2.  After 
his  death  he  was  succeeded  by  Litzniann>  who  continued  tlie  work,  and  soon 
reported  aeeurate  measurements  based  upon  a  second  series  of  1,000  cases. 
He  advanced  the  definition  which  is  given  at  the  beginning  of  the  present 
chapter,  and  placed  the  upper  lindt  at  a  conjoL^ita  vera  of  10  or  D,5  centi- 
meters, according  as  the  pelvis  is  generally  contracted  or  flat,  respectively. 
Judged  by  these  criteria  he  found  1 LJ^  per  cent,  of  ahnormal  pelves,  and 
estimated  that  had  Mirhaelis  employed  the  same  standard  his  percentage 
would  have  been  13.1. 

LitzToann's  definition  and  criteria  have  been  adopted  throughout  the 
world,  and  since  the  appearance  of  his  work  scientific  obstetricians  have 
devoted  an  increasing  amount  of  attention  to  the  suhject.  To  mention 
all  wdio  have  added  materially  to  our  knowledge  w<ndd  be  equivalent  to 
writing  the  hiitJtory  of  obstetrics  fnr  the  past  fifty  years;  but  Xaegele, 
Kilian,  Schauta,  and  Breus  and  Kolisko  may  be  cited  as  among  the  most 
impMrtant  contributors. 

Frequency. — In  tbis  country  and  in  England  very  few  statistics  are 
available  ujKm  wfiicb  to  base  accurate  statements  as  to  the  frequency  of 
contracted  pelves,  but  in  Germany  and  France  many  of  the  large  lying-in 
hospitals  supply  valuable  data.  Tlie  incidence  varies  considerahty  in  dilfer- 
ent  countries,  and  even  in  various  parts  of  the  same  country.  Thus,  as  ia 
shown  by  the  following  table,  it  ranges  from  8  to  24  per  cent,  in  varioufl 
German  clinics. 

Goennor  ('Baftel)    .........    rsl»Horvr'd     73  prr  ri-nt,  in  2,4.13  eases. 

HeiDRiun   rnroslaii)     *'            8.5  **  **  1,641  '* 

PfuniJ    (Mimk'h)     **           9.5  **  *'  1,199  *' 

FiK'hs     (Krlunj^on)      '*  11.43  *'  '*  IJOfi  ** 

Michriclm    fKieJ)     '•  Ki.l  **  **  1,000  " 

Kiittgrn    ( I^nn  n ) '  *  13,45  '  *  * '  2,000  * ' 

Litstraiinn     (Kiel)     **  14.9.  "  ♦'  1,000  ** 

Miiller    (Brmc) •*  U  **  "  1,177  ** 

WeidenmiilJer    (Marburg)..  *'  18.7  **  *•  3,224  »' 

Baiw^h    (Tiihingen)    '*  24  "  '*  3,375  *' 

Leopold    (Dresden)     '*  24.3  *•  **  2,415  ** 
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Winekel  etetee  that  contracted  |)elve8  are  obgorved  in  from    10  to  15 
percent  of  all  (lernian  women,  while  Schauta  estimates  that  the  condition 
is  met  with  in  ijn<^  woman  out  of  &even.    The  statistics  from  the  Aastrian 
EDi}>ire  seem  to  indicate  a  ie!?ser  frequency  than  in  Germany,  as  is  showi 
by  the  following  table : 

Ludwig  anfl  Savor   (Vienmi)  observed     3.84  per  cent*  in  50,621   eases. 

Pawlik   (Prague) "  L8      '*      **      **   29,615       *' 

Burger  (VieunA) "         10,4      *•      •*      '*   49,397      " 


Large  series  of  statistics  arc  not  available  for  France.  The  yearly 
reports  from  I^inarcrs  clinic,  however,  indicate  a  frequency  of  about  5  per 
cent.,  while  Budin  gives  8  per  cent,  in  7,G87  cases,  and  Tarnier  16  per  cent 
in  715  cases. 

Fancourt  Barnes,  in  1897,  reported  that  only  0.t5  per  cent,  of  coi^cracted 
pelves  WTre  oliscrved  in  :iS,065  casi^s  of  labor  in  London.  In  \iew  of  the 
fact,  however,  that  every  year  a  considenihle  numl>er  of  Ca^sarean  sections 
are  performed  in  that  city  for  t!iis  indication,  it  would  appear  probable 
that  hi 8  figures  in  no  way  represent  the  true  condition. 

It  has  been  a  matter  of  general  belief  that  in  this  country  contracted 
pelves  are  very  rare,  and  Dewees  stated  in  18'34  that  he  had  observed  only 
three  cases  in  his  large  experience,  Lusk  held  a  similar  opinion,  and  said 
that  rhachitis  is  rarely,  and  osteon^alaeia  never,  observed  among  native 
American  women.  Ilirfit,  on  the  other  hand,  states  that  these  digeases  are 
not  of  infrequent  occurrence,  and  that  no  one  who  practices  obstetrics  can 
fail  to  meet  with  occasional  exauqdcs. 

We  owe  to  Reynolds  the  first  statistical  statement  upon  the  subject  in 
this  country.  In  1800  he  reported  that  he  had  observed  1.34  per  cent,  of 
contraetefl  pelves  in  2,227  w^onien  delivered  in  Boston,  His  statements, 
however,  must  he  accepted  with  reserve  and  as  underestimating  the  fre- 
quency of  the  condition;  eince  he  measured  the  pelvis  only  in  those  cases 
which  required  operative  interference,  and  left  out  of  consideration  those 
in  which  hd>or  terminated  spontaneously.  Had  he  taken  these  into  account 
he  would,  in  all  prohuhility,  have  reported  a  frequency  of  6.8  per  cent- 
Flint,  in  18fJ7,  ohserved  8.46  per  cent,  of  contracted  pelves  in  10,233  con- 
secutive patients  delivered  by  the  Society  of  the  New  York  Lying-in  Hos- 
pital. 

Since  the  opening  of  the  lying-in  department  of  the  Johns  Hopkins 
ITospitah  it  has  been  our  rule  to  measure  ttoth  externally  and  iuternallv 
the  pelvis  of  every  pregnant  woman  coming  into  our  hands.  In  1899  I 
reported  that  we  had  met  with  131  contracted  pelveg  in  the  first  1,000 
women  delivered,  and  in  1!>01  recorded  an  identical  percentage  in  2,1-13 
w^omen,  somewliat  over  one-half  Iravjug  l>een  delivered  by  the  out^door 
service. 

In  April,  H^L  I  analyzed  the  conditions  found  in  4,750  patients 
treated  in  the  lying-in  ward,  of  whom  3,837  were  delivered  at  full  term — ► 
2,178  wtute  and  1  Jifjl^  black.  In  this  series  the  total  incidence  of  the  usual 
types  of  contracted  ])elves  was  18,4  per  cent.,  but  a  pronounced  difference 
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was  nototl  in  tlic*  two  rac*'s:  HAU  ]>er  cenL  in  1h(/  wliite,  as  compared  with 
32.61  jxT  coiit.  in  the  black  women. 

In  the  last  2,750  patients — with  2/^15  fnlMernx  deliveries,  1,313  white 
and  J)02  hlaek — I  not  only  ninde  the  usual  pelvic  nieasureiiicnts,  but  paid 
particular  attention  to  tlv(^  rlinieniiions  of  the  inferior  strait,  and  desi«znatcd 
as  **iunner'  all  pelves  in  which  the  distance  lietween  the  tnbera  ischii  .was 
reduced  to  8  centiTueter!?  or  less.  Tn  this  series  the  usual  types  of  con- 
traeted  pelvis  sliowed  an  incidence  of  18.33  per  cent.,  and  the  funnel  pelvis 
one  of  (11  \>vT  cent.:  the  former  being  observed  in  7.46  aiifl  34.0  per  cent., 
and  the  latter  in  5.H7  and  (>.43  per  cent.,  of  the  white  and  black  women, 
respectively. 

Accordingly,  it  would  aj>pear  that  in  my  service  the  usual  ty|>es  of  con- 
tracted pelvis  occur  four  or  five  titnes  more  fretjuently  in  black  than  in 
white  women,  whi!e  funnel  pelves  are  eijnally  fre([uent  in  the  two  races. 
In  other  wordt^,  tnery  twelfth  to  thirteenth  white  and  every  third  colored 
woman  in  Baltimore  has  a  typical  contracted  pelvis;  while,  in  addition, 
every  sixteenth  woman  in  either  race  has  a  funnel  pelvis,  Urnce,  it  is 
evident  tliat  no  one  ean  j practice  obstetrics  without  freipiently  encountering 
such  conditions. 

As  will  he  explained  in  dvtail  later,  the  |jrej)onderanee  of  the  u^\m\  ty^ies 
of  contracted  pelvis  in  colored  w<mien  is  due  to  the  prevalence  of  rickets, 
and  to  tlie  general  phyt^ical  <h%^eneration  winch  sirios  to  ovurtake  memberB 
of  tliat  race  who  live  long  in  large  cities.  Tliat  lafmr  is  not  more  disastrous 
to  them  is  due  to  the  fact  that  their  children  are  smaller  and  have  softer 
heads  than  those  of  white  women,  as  was  demonstrated  by  niv  former  assist- 
ant, T.  F.  Kiggs. 

Methods  of  Diagnosis. ^— It  is  essentia!  that  the  obstetrician  be  able  to 
diagnosis  the  existence  and  extent  of  the  contraction  be* fore  the  onset  of 
labor,  in  order  that  he  may,  as  far  as  jKissilde,  decide  in  advance  upon  the 
proper  line  of  treatment  to  he  instituted  in  eaeh  ease.  With  this  in  view, 
accurate  pelvic  mensuration  slHuiId  coiii^trtute  an  integral  part  of  the  pre- 
liminary examination  of  the  pregnant  woman,  and,  in  the  present  state  of 
our  knowledge,  a  physician  who  practices  olistetrifs  without  pelvimetry  must 
tie  reganb  d  as  no  belter  tlian  one  who  treasts  diseases  of  the  heart  and  lungB 
withmit  tlie  aid  of  auscultation  and  percussion. 

At  the  prelim inart^  fxanihmlwn,  which  should  be  made  four  to  six  weeks 
before  the  expected  time  of  confinement,  the  physician  should  neglect  no 
means  of  obtaining  all  possible  data  hearing  upon  the  case,  (fenerally 
speaking,  large,  well-lmilt  women  are  likely  to  have  nnrmal,  and  undersized 
women  contracted  pelves;  but  this  rule  by  no  means  always  holds  gocal,  and 
it  is  not  unusual  for  examination  to  disclose  some  abnormaUty  in  the  former 
and  perfectly  normal  fielves  in  the  latter. 

The  gait  of  t!ie  patient  should  be  carefully  notetl,  since  the  existence 
of  a  limp  or  some  peculiar  way  in  which  the  feet  are  placed  ujwn  the 
floor  may  serve  to  direct  attention  to  the  possibility  of  a  pelvic  deformity. 
Marked  almormalities  of  the  spinal  eolonm — kyphosis  or  lordosis— are  also 
suggestive,  and  even  slight  degrees  of  sjjinal  curvature  should  not  he  over- 
lookedj  as  they  are  frequently  of  rhachitic  origin.     The  more  usual  signs 
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of  rhaehitis — deformities  of  the  extremities,  the  charaeterbtically  «Jhafw 

head,  and  the  rhaehitie  roj^arv — i?hould  always  be  looked  for.      Likewise, 

inquiry  should  be  made  as  to  the  age  at  which  the  patient  first  learned  to 

walk,  and  if  she  is  found  to  have  beeo 
backward  in  this  respect  the  pogii?ibil* 
ity  of  a  rbaeliitic  pelvis  should  Ik^ 
borne  in  mind,  even  though  the  usu«l 
external  manifestations  of  the  diseajse 
niny  be  lacking. 

If  the  jmtii'ut  haB  already  borne 
cliildren  she  *^hould  be  (jueptionrd  »b 
to  the  eourse  of  previous  labors^  and 
the  history  of  any  serious  difticuhy 
bIiouUI  always  suggest  the  jnijisiiliiUty 
of  an  almoruial  pelvis.  On  the  other 
hand,  a  negative  histor)'  h  hy  no 
means  so  valuable,  as  it  h  a  well 
known  fact  that  in  moilerMte  dogroes 
of  fielvic  contraction  the  first  labor 
may  be  relatively  easy,  while  each  huc- 
eesgive  one  becomes  more  difficult.  In 
primiparouii;  women  a  markedly  pen- 
dulous ahiloiticu,  or  tlie  al)sence  of 
engagement  of  the  head  in  thi*  lai?t 
month  of  i)regnancy.  should  always 
Ih'  rcpirded  as  evidence  of  the  exist- 
ence of  n   niiirkrd  tiisproportion  between  the  cbild'ti  head  and  the  pflvis, 

until  careful  examination  shows;  that  sttch  is  not  the  case. 

Pchnnutrif, — Wdle   the   above-mentioned  conditions  are   of  value    in 

sn^'geeting    the    possibility    of 

|K»Ivic  deformily,   accurate   in- 

fonnntion   m   to   its  exist cmc 

and    extent    can    be    obtained 

only  by  measuring  the  pelvis. 
For   this   purpose   external 

and    internsil     pclvinu^try    are 

cmijloyed,     accorrling    as     the 

measurements  are  taken  from 

the    surface    of    the    body    or 

through   the   vagina.     As   has 

already  been  said,  Bautlelocf|ue 

was  the  first  to  insist  upon  the 

importance  and  value  of  the 

former,  and  invented  the  lirst 

pehrmcter,  which  consisted  of 

a  pair  of  calipers  or  compaK^es  provided  with  a  scale  to  indicate  the  extent 

to  which  they  are  opened.     Innumerable  instruments  of  this  kind  have 

eince  been  devised^  but^  although  most  of  them  give  satisfactory  results. 


Flo.  618.— BtriHN*»    Fro.  519.— MAnnN'a 
Pelvimeter.  Pelvimktkh. 
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before  bti\nng  one  it  is  alwa^'s  well  to  hco  thut  tlie  blades  are  sufficiently 
curved  to  allow  them  to  span  the  thighs  of  stout  patients.  Thus»  Buclin*s 
pelvimeter  (Fig.  518),  which  can  readily  be  carried  in  the  pocket,  gives 
gatigfactory  results  in  the  vast  majority  of  eases;  but  it  cannot  Ijc  used  to 
measure  the  external  conjugate  in  Btout  women,  owintr  to  the  slight  curva- 
ture of  its  blades.  Fersonally,,  I  usually  employ  the  instrument  devised 
by  E.  Martin  (Pig.  519). 

(a)   Exterfml   Pelvimetrif. — The   ordinary  measurements   are   four  in 
numi»er:  the  dietanee  between  the  anterior  superior  spines  of  the  ilium. 


Fic. 


.vU.AoLlilNU     THi;     DlSTANCK     BLTWEEN     THE     AnTEHIOB    SLFtHluU     SPINEB, 


[>etwi»en  the  erects  of  the  Ilium,  between  the  htads  of  tlie  tmeluinlers,  and 
between  tlie  depression  beneath  tlie  spinous  process  of  the  last  lumbar  verte- 
bra and  the  anterior  surface  of  the  i^ymphy^i?  pubis.  Normally  these  meas- 
ure 20,  2dy  3*i,  and  !i!l  centimeters  rcgpectively.  Naegelu  suggested  certain 
other  measurements,  which,  as  a  rule,  are  not  employed  unless  one  suspects 
the  existence  of  an  obUcjuely  contracted  pelvis. 

When  the  jH.4vi6  is  to  be  mensijred  t'xternally,  the  patient  should  lie 
upon  a  bed  or  table  with  her  abdomen  and  hips  either  bared  or  covered 
only  by  a  tliin  chemise.     The  legs  and  upper  portions  of  the  body  should 
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not  l>e  cxiiohmI.  In  «jrt1er  to  niiike  the  (n^t  time  nieasiirenictlTs.  the  phT* 
sidnn  shouhl  sit  on  the  i^ide  of  the  im\  foeint^  tlie  pationt.  He  tlioji  |rrtti?p8 
the  tips  of  the  pelvimeter  hetween  tlie  tlnniih  and  second  finger  of  each 
hand,  and,  having  located  the  outer  cdge^;  of  the  anifrior  superior  spines 
with  the  index  fingers,  presses  the  tips  of  the  pelvimeter  upon  them  as 
closely  as  possihle,  the  distance  lietween  them  being  indicated  on  the  scale  of 
the  instrument* 

In  measuring  the  distance  hetween  the  iliac  crests,  the  most  widely  sepa- 
rated portions  are  located,  and  flif  lihs  rF  the  pehinutt^r  applied   to  their 


/. 


A. 


Fia>  522. — Mbaaubinq  thc  Extkhnal  Conjugatb. 


outer  edges.  In  taking  these  measurements,  it  should  be  borne  in  mind 
that  the  iliac  spines  and  ercsts  present  an  onter  and  inner  lip  and  an  inter- 
mediate ridge,  and  that  the  distance  hetween  the  outer  lips  is  1.5  to  2.5 
centimeters  greater  than  that  hetween  the  inner  lips. 

In  determining  the  distance  l)etween  the  irothanters,  the  patient^g  legs 
having  been  brought  into  close  apposition,  the  examiner  carefully  palpates 
the  upper  portion  of  the  thighs  until  tlie  most  prominent  points  of  the 
trochanters  are  felt  on  either  side.  The  tips  of  the  pelvirueter  are  then 
firmly  pressed  against  them,  so  ttiat  ilwy  come  into  the  elcjsest  poKsihle  con- 
tact with  the  bones,  after  which  the  measurement  is  read  oil  on  the  scale. 
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TliG  external  ronjuf^ate,  or  Hfmdfltinjifv\H  duntielfr,  i^xtonds  from  the 
depros&ion  just  k'noatb  tlie  gpine  of  ttio  last  hiiiibar  vertebra  to  ihv.  ante- 
rior and  upptT  mar^rin  of  the  syniphvsis  pnhis.  For  this  nieas^uri'incnt.  Hie 
wonmn  should  lit'  on  her  side  with  lier  Imek  toward  the  )>!ivsi(ian.  As 
a  rule,  the  spine  of  the  last  hiniliar  vortclira  is  quite  prominent,  and  is 
readily  fonnd  by  palpating  and  counting  the 
spinous  processes  from  above  downward.  Imme- 
diately beneath  it  is  a  sli^lit  depre!^^iun,  which 
forms  the  posterior  extremity  of  the  diauH'ter  to 
be  measured.  Into  thii?  one  tip  of  the  pelvimeter 
should  be  inserted  and  hehl  firmly  in  phiee,  while 
the  other  hand  neeks?  the  upper  margin  of  the  sym- 
phvBis  pul>i8,  and  firnily  appliei*  tbe  other  tip  of 
the  pelvimeter  to  it.  The  dif^tanee  separating  them 
is  then  read  off  on  the  scale. 

In  stout  women  eonsiderabk'  di then Ity  may  bo 
ex]>erieneed  in  locating  the  posterior  extremity  of 
this  diameter,  owing  to  tbe  fact  that  the  j-ipinoua 
process  of  the  last  lumbar  vertebra  cannot  be  iden- 
tified. This  difficulty  can  usually  be  obviated  in 
the  following  manner:  A  line  h  drawn  lietwecn 
the  de|jresi!^ioos  marking  tlie  attachment  of  the  fas- 
cia to  the  tiuperior  posterior  supines  of  tlie  iliujn, 
which  are  usual ly  clearly  visible,  A  point  2,5 
centimeters  above  the  middle  of  thiji  lint'  will  usu- 
ally correspond  to  the  point  recpiired,  antl  will  lie 
at  the  apex  of  a  four-sided  spaet^ — Michaelis's 
rhomboid^ whose  npper  and  lower  margins  are 
formed  by  the  transverse  and  sacro-spinalis  and 
gluteus  muscles  respectively.    *" 

The  Vainf  of  E.rtt'rnnl  Pelrimetrt^.—BHwdc' 
locfjue.  in  de^fierihing  the  external  conjugate,  stated 
(hat  by  deducting  li  inches  from  it  the  length  of 
the  true  conjugate  could  Ik'  accurately  estimated. 
He  based  his  opinion  upon  the  fact  that  he  had 
rarely  oliserved  a  ditTcrcnce  of  more  than  1  or  2  lines  between  the  esti- 
mated and  the  actual  conjugata  vera  in  :H)  odd  cases  which  he  had 
measured  during  life  and  at  autopsy.  Later  experience,  however,  has 
shown  that  these  eonclui?ions  were  erroneous,  and  that  the  length  of 
the  external  conjugate  gives  a  very  imperfect  idea  of  that  of  the  conjugata 
vera,  since  several  modifying  factors  may  exist.  Thus,  the  amount  to  be 
deducted  varies  with  the  thickness  of  the  sacrnrn  and  the  symphysis  }uihis, 
and  also  depends,  to  a  great  extent »  u])on  tlie  elevation  of  the  promontory 
of  the  sacrum  and  the  length  of  the  sfiinous  process  of  the  last  lumbar  ver- 
tebra. Unfortunately,  these  factors  cannot  V>e  accurately  estimated  in  the 
living  woman,  and  Skutsch  has  shown  that  in  100  |>elves  examined  by  hiin 
the  dilTerenee  between  the  length  of  the  external  and  of  the  true  conjugate 
varied  from  5.5  to  10  centimeters.  Baisset  arrived  at  similar  conclusions 
47 
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after  studWng  1*20  dried  i»elvc«;  and  I  have  io  my  possoj?pioii  two  - 
whose  true  conjugates  are  of  equal   length,  hut  whose  external   i 
show  a  diflference  of  5  centi meters. 

Although  the  meagurement  of  the  external  conjugate  does  Bot  gi?e 
accurate  information  concerning  the  length  of  the  conjugata  vera,  it  never- 
theless enahles  us  to  draw  certain  important  conclusions.  Thus,  generally 
sjieaking,  when  the  former  measures  between  20  and  21  centimeters,  the 
conjugata  vera  will  rarely  be  found  to  be  shortened;  when,  however,  it 
measures  between  18  and  19  centimeters,  the  conjugata  vera  is  shortened 

in  aliout  one-half  of  the  cases;  and  when  it  is  l»e* 
low  17  centimeters  pelvic  contraction  is  almost 
unifornyly  present. 


--^  -  J 


irnj.  524.— MiiAacTBiHo  thu  Diagonal  CoNJUOATm. 


ft  VM  fonnerly  helieved  that  one  could  form  a  fairly  accurate  estimate 
^  ^jjf^  tff^^  of  the  transverse  diameter  of  the  superior  strait  by  making 
^iO^S  M.ilctions  from  the  distances  between  the  anterior  superior  spines 
tti  *jtC9mm  Ihe  crests  of  the  ilium.  The  incorrectness  of  this  conclusion, 
^■siBl  ^f^  4tsi  demonstrated  by  SchetTer,  who  showed  that  the  trans- 
^lat  ii^Mlfeir  of  the  superior  strait  may  l>e  of  the  same  length  in  two 
^^g^.^^  ^  the  same  time  the  distances  between  the  iliac  crests  vary 
iW  centimeters.  This  source  of  error  de|>ends  in  great  part 
t  mhkh  tlie  iliac  fossti  forms  with  the  rest  of  the  innominate 
m^aH  to  which  its  anterior  portion  is  ilarcd  out. 

%rt¥ceB  the  trochanters  is  the  least  valuable  of  all  the 
as  its  lengtli  depends,  to  a  great  extent,  upon 


A 


EX' 


the  angle  which  the  nci*k  of 
the  femur  fornis  with  it* 
shaft;  and  as  a  consequence 
its  BhorteniDg,  unlesi^  very 
iiiarkeH,  docs  not  indicate  a 
eorrcs|)onding  decreaj^ie  in  the 
tran.sverse  diameters  of  the  pel- 
vic t'flvitv.  tffKvnner,  in  lt>01. 
d  e  m  o m?t  ra t  ed  that  e xte  rn  a  I 
jwlvimetry  alone  gave  a  very 
erroneous  idea  concerning  the 
t'xijitenee  of  rotilraeted  pelvis. 
After  nieaf^nring  the  external 
diameters  m  100  eadavei-s,  he 
compared  them  with  those  of 
the  pelvic  cavity  wlien  nieas- 
nred  directly,  anrl  found  that,  _ 

whereas   the   former   indicated  ^^  525.-M*:a8ukinu  the  Length  or  Diaoonal 

that   nearly  all   of  the   jX'lves  Conjugate  upon  the  Fingeiu** 

were     contracted,     the     latter 

proved  that  such  wat^  the  case  in  only  22  instances.    My  own  ohservations 

l»cnr  out  his  conchisioDS;  as  the  use  of  the  external  measurements  alone 

indieatcti  the  presence  of  contracted  pelvis  in  three-quarters  of  all  colored 

wonun,  as  compared  with  only  one-third  as  shown  hy  internal  pclvirnetry. 


Fto.  526. 


Pia.  627, 


Fia«.  526»  527. — Diaoham8  8HowiN*i  VAHiATir»N»  in  Lekoth  of  Diagonal  Conjtjoati:  De- 
pendent   UPON    THE    HkUJHT    AND    INCLINATION    OF    TtlK    SyMPHTSIS    PuDIB. 


NoverthelcB*?,  despite  many  possihlc  inaccuracies,  tlio  external  measure- 
ments are  of  considerahle  value,  in  that  tlicy  serve  to  indicate  witli  tolerable 
eertainty  the  variety  of  pelvis  with  which  one  has  to  deal.  Normally  the 
distance  between  the  spines  is  2,5  to  S  centimeters  less  tlmn  that  between 
the  crests;  but  in  the  rhachitic  pelvis,  owing  to  the  flaring  of  the  iliac  spines, 
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one  amjlluT  in  li'Ti^tli*  t\w  faruwr  frpqui'iitJy  Itring  eqiml  tn,  an<l  ot^cai^ ion- 
ally  exceediDg  the  latter.  If,  however,  both  measurements  are  considejably 
Irelow  the  nonnaU  but  jjrcserve  their  iigiia!  relation  to  one  another,  and  at 
tliL*  same  lime  the  extermil  eonjn^nite  is  also  proportionately  shortenetl,  it 
is  permissible  to  coneluile  tlint  the  entire  pelvic  mea^^nree  below  normal  in 

all  its  diameter^?,  or,  in  other  words, 
is  generally  contraet^d. 

Tn  [irivate  praetiee  it  is  my  rule 
to  emi)loy  external  pelvimetry  at 
the  preliminary  ejcamination  four  to 
six  weeks  Iwfore  the  expected  date 
of  confinement.  If  the  measure- 
HKntH  are  ap)jroxiniately  normal,  the 
[vatieut  being  a  priniipara  and  the 
child's  head  deeply  engaged  in  the 
pel  vie  eavity,  intemal  mensn  ration 
18  not  practieed.  Bnt  if  tlit?  external 
eonjytrate  falls  below  18  centime- 
tvT^,  internal  pelvimetr}*  should  be 
resorted  to,  no  matter  what  the  |k>- 
sition  of  the  head,  nor  how  many 
children  the  patient  may  have  borne 
f}  rev  Sou  sly. 

(ft)  Infernal  Pehnmeirt/, — Tn 
the  vast  r^iajority  of  alinornml  [Kdves  the  mot^t  marked  deformity  affects  the 
antero-posterior  din  meter  of  the  sn[»erior  strait,  and  as  a  consequence  we 
are  especially  anxious  to  ascertain  the  len^rth  of  the  conjngata  vera,  Tn- 
fortnnately,  this  cannot  be  measured  directly  in  the  living  woman,  and  in 
|jractiee  it  is  estimated  by  nieasnring  the  diair<mal  conjugate — ^the  distance 
from  the  promontory  of  the  sacrum  to  the  lower  margin  of  the  symphysis 


Fio.  528» — Diagram  .Showing  Effect  op 
PostTioN   OF    Promontory    of   Sacrum 

UPON     TUK     LCNtiTH     OF     THE     DIAGONAL 
CONJUUATE. 


r' 


Fio,  S29,^-8TKrN'»  Pelvimeter, 


pubis — and  making  a  certain  ileduction  fnpn\  it.     This  nu^thod  was  intro-" 
duced  by  Smillie,  and  still  furlluT  ebdMiruted  by  Baudelocque. 

Meamriufj  the  Diaijomd  Con  jut/at  *'.^For  this  purpose  the  ])atient  should 
be  placed  upon  an  examining  table  with  her  knees  drawn  up.     If  this  can- 
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not  hv  conveniently  arrangofi  ^]w  plioiild  W*  lirnu^lit  to  tlio  edge  of  the  bed 
and  a  fimi  pillow  placed  lienoatli  her  hattoek?.  Two  fingers  are  introduced 
into  the  vaccina,  and  the  anterior  Biirffiee  of  the  paeriim  is  methodieally 
[jalpat*^]  from  helow  ii|nvard.  and  ihs  vertical  and  lateral  eiirvaiiuv  noted. 


Pig.    530. — MEAftURtNO   CoN/UOATA   VeHA    with   SkUTOCH'b    PELVtMeTICH. 


At  the  same  time  the  inoljilUy  of  the  coccyx  should  lie  tested  hy  seizing 
it  between  the  fingers  in  the  vagina  .'^nd  the  thumb  external  1  v.  In  normal 
pelves  only  the  last  three  sacral  vertehrit^  can  l>e  felt  withont  pushing  up 
the  perinennh  whereat?  in  markedly  contracted  varieties  the  entire  anterior 
Biirfaee  of  the  saenmi  is  readily  aceei^Fihlc. 

Ordinarily,  in  order  to  measure  the  diagonal  conjugate^  the  elbow  must 
he  depressed  and  the  ]>crineuni  foreilily  j)ushcd  upward  by  the  knnekles  of 
the  third  and  fourth  lingers,  while  the  index  and  second  fingcra  are  held 
firmly  together  and  directed  upward  in  the  direction  of  the  umhilicus.  The 
promontory  of  the  sacrum  is  s^oon  felt  by  the  tip  of  the  second  finger  a@  a 
projecting  bony  margin  at  the  base  of  the  saernm.  With  the  finger  closely 
applied  to  its  most  prominent  portion,  the  hand  h  elevated  nntil  the  radial 
surface  of  the  index  finger  is  brought  into  close  contact  with  the  pubic 
arch.  This  point  is  then  marked  by  the  nail  of  the  index  finger  of  the  other 
hand,  after  which  tln^  fingers  arc  withdrawn  from  the  vagina  and  the  dis- 
tance hetween  it  and  the  tip  of  tfie  second  finger  is  measured  (Figs,  521  and 
525).  This  represents  the  diagonal  conjugate,  from  which  the  tinae  conju- 
gate is  estiiuated  by  deducting  1.5  to  2  centimeters,  according  to  the  height 
and  inclination  of  the  synipbysis  pubis. 

In  this  nutliod  the  problem  consists  in  estimating  the  length  of  one 
side  of  a  triangle,  the  conjugata  vera;  the  other  two^thc  diagonal  conju- 
gate and  the  height  of  the  symphysis  pubis — Inking  known*  Were  we  able 
to  measure  satisfactorily  the  angle  fomied  hetween  the  symphysis  and 
conjugata  diagonalis^  the  exact  length  of  the  true  conjugate  could  readily 
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be  ascertained  by  the  ordinary  rules  of  trigonometry.  Unfortunately,  ihi^ 
eannot  be  done  in  the  living  woman,  but  for  practical  purposes  it  sulliees  to 
estimate  the  length  of  the  diagonal  conjugate  as  just  deserihed,  deductin*? 
1.5  centimeters  from  it  if  the  pubis  is  low  and  slightly  inclined,  and  ^ 
centimeters  if  it  is  high  and  has  a  marked  inclination.  The  rationale  of 
this  is  clearly  shown  in  Figs.  52G  and  527.  The  length  of  the  diagonal 
conjugate  also  varies  according  to  the  position  of  the  promontory,  being 
longer  when  it  is  elevated,  and  vice  versa  (Fig.  B2H).  Van  der  Uneven 
(1912)  has  pointed  out  the  fallaeies  involved  in  indirect  mensuration,  and 
holds  that  they  are  so  great  as  almost  to  destroy  its  usefulness. 

Since  the  time  of  C,  W.  Stein  (1T72)*  numerous  instruments  have  been 
devised  for  the  purpose  of  measuring  the  eonjugata  vera  directly;  but 
unfortunately  the  majority  of  t!ieni,  wliile  theoretically  correct,  are  prac- 
tically useless  on  account  of  the  dijliculty  of  their  application.  Descrip- 
tions and  illustrations  of  many  of  them  are  to  be  found  in  Skutseh*s  excel- 
lent monograph. 

Skutsch.  in  \HHi],  devised  a  pelvimeter  hy  which  the  eonjugata  vera 
vvnh]  Uv  indirectly,  though  accurately,  measured  (Fig.  5.10).     Hirst  more 


Fio.  S31. — Hirst's  Pelvimhteb. 


recently  described  a  simple  device  for  the  same  pur]iose.     Both  of  these 
instruments  give  fairly  salisfactoiT  results  when  ]iroperly  used,  but  their 
em|)loYment  is  usually  so  painful  to  the  patient  as  to  require  the  adminis* 
tnition  of  an   ana^j^tltetic.      Naturally,   therefore,  they  are  employed   onl 
when  accurate  infonniition  concerning  the  length  of  the  eonjugata  vera 
urgently  called  for,  and  even  then  they  leave  a  great  deal  to  be  desired. 

Neumann  and  Ehrenfest,  in  1900,  described  a  complicated  instrument 
— the  pelngniph — by  means  of  which  the  c*mtnnr  of  the  anterior  and  pos- 
terior walls  of  the  pelvis  ean  be  graphically  outlined,  whence  the  exact 
length  of  the  various  antero-posterior  diameters  can  be  readily  ascertained. 
This  instrument  gives  excellent  results,  but  is  too  complicated  for  use  out- 
side of  a  well-regulated  hospital. 

Since  1^04  renewed  interes^t  has  been  manifested  in  the  direct  nienau- 


INTERNAL    PELWMETRY 


711 


I 


ration  of  the  coDJugata  vera,  and  Bylieki,  Ah  If  eld,  Zweifel,  Gauss,  and 
others  have  devised  more  or  less  simple  instmniente  for  the  purpose.  In 
the  hands  of  their  inventors  such  iostruuients  have  proven  most  satisfactory, 
but  others  have  found  tliat  their  eiu j»loynieiit  gives  no  more  accurate  results 
than  can  be  obtained  by  the  ohl  manual  method ;  although  Van  der  Hoeven 
considers  that  greater  aceuraey  can  be  obtained  by  the  use  of  Gauss's  in- 
strument than  by  any  other  method. 

Measuring  th&  Tratr^^rerme  Diameter  (yf  the  Superior  Strait. — This  diam- 
eter cannot  be  measured  directly  in  the  living  woman,  and,  as  a  rule,  for 
all  practical  purposes  it  is  nec- 
essary only  to  palpate  the  linea 
terminalis  with  the  exandniii>r 
fingers,  and  in  this  way  rough- 
ly estimate  the  outlines  of  the 
superior  strait.  If,  however, 
we  wish  to  he  more  exact,  its 
length  can  l>e  ascertained  ap- 
proximately by  the  em[jloy- 
ment  of  Skut.seh's  instrnnicnt 
(Fig,  53^). 

Ixihlein  attcnij>ted  to  esti- 
mate the  size  of  this  diameter 
by  adding  a  "constant''  to 
what  he  designated  as  the  as- 
cending oblirpie  diameter.  This 
extends  from  the  hnver  mar- 
gin of  the  symphysis  puhi^  to 
the  anterior  and  upper  margin 
of  the  sacro-sciatic  notch,  and 
can  I)e  mea^sured  hy  the  finger. 
As  the  investigations  of  Stein- 
l)recher  .^how  that  the  size  of 
the   '^constant"    varies   in    the 

several  varieties  of  deformed  pelvis,  it  is  apparent  tlial  only  approximate 
results  can  be  obtained  by  this  means. 

Contraiiians  of  the  Pehic  Ontht, — As  has  already  been  indicated,  con- 
tractions of  the  pelvic  outlet  nccur  in  5  or  *>  per  cent,  of  all  wnmen,  and 
probably  represent  the  most  usual  type  of  almorniality  encountered  in  the 
white  women  of  this  country,  and.  as  t!iey  nuiy  give  rise  to  serious  dystocia, 
should  receive  more  extended  consideration  than  they  arc  usually  accorded. 
The  contraction  may  lie  limited  to  either  the  transverse  or  the  antero- pos- 
terior diameter,  or  may  involve  the  two,  and  l>e  eitlier  symmetrical  or  irregu- 
lar in  character.  Leaving  out  of  consideration  the  cases  associated  with 
kyphotic^  osteomalacic,  obliquely  contracted,  and  other  rare  varieties  of 
abnormal  pelves,  it  frequently  bapjiens  that  pronounced  deformity  of  the 
outlet  occurs  in  pelves  with  otherwise  ajiproxinuitely  normal  measuremcntfi. 

Mfasurirtf^  ihr  Diamfiers  of  the  Pelvic  Outlet. — In  view  of  whnt  has 
just  been  said*  the  dctrrmination  of  the  space  available  between  the  tubera 
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ischii  should  l>e  made  nn  hitegral  \mTi  of  tlie  routine  examinatioii  of  the 
pelvis.  An  approxiiiinte  idea  may  readily  be  obtainod  by  ScUheinrg  method 
of  |ml[mtiii^  thf  pubic  arclh  For  this  purpose,  the  woman  having  been 
plae<'d  in  the  dorsal  ])ositi<m  with  tltu  liipti  protrmlirij^  beyond  the  odge  of 
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Fici.  533. — Palpation  of  Pubic  Arch. 


the  Ijed  or  exanunintr  table  mid  the  leg^s  drawn  iiji,  the  buttoeki?  are  seized 
by  )>otb  hands  in  Bneli  a  miinjuT  that  the  web  of  the  thnnib  eomes^  in  eon- 
tact  with  tlie  iscldal  tuberosity,  wbib?*  the  thnnib  fidlowi*  the  cour&e  of  the 
eorrrspondiug  ii?elno-pnhic  rannii*  and  the  otlier  fingers  grasp  the  gide  of  the 
thigh  (Fig.  53:^).  In  this  w^ay  the  outlines  of  the  pubie  areh  are  very  sat- 
isfactorily indiented  by  the  position  of  the  thumb?,  so  that  with  a  little 
praetice  one  can  reatlily  determine  whether  it  m  normal  or  eontraeted. 

If  the  puhic  areh  ajipears  to  !ie  narrnwefl,  the  tranBverse  diameter  of 
the  outlet  should  be  aecurately  measured,  and,  if  it  be  8  centimeters  or  less 
in  length,  still  other  measurernents  should  be  made.  For  this  purpose  the 
regirins  about  Imtli  tubera  isehii  are  earefidly  palpated  with  the  thumbs, 
and,  when  the  jmints  corregpondtng  to  the  ends*  of  the  diarntter  have  been 
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locatod,  the  thumhs  aw  \ivtm^]ii  into  i^ueli  a  iioKition  that  their  nails  roprc- 
sent  the  prohnigatian  of  the  inner  surface  of  each  is*^lnal  hone.  An  assistant 
then  meaiiures  the  dislanee  lietween  them  hv  means  of  a  Biidin  or  other 
euitahle  pelvimeter  (Fig.  535).     If  an  assistant  h  not  available,  e^jually 


nir 


^i 


/ 


^>s 


Y 


w 


/ 


/> 


[33.7? 


Fiu.  534. — Palpation  of  Ischial  Tuberohitibs. 


lisfaetorv  re.*inlts  may  he  ul>tijinefl  hy  n.^injL^  the  on  I  let  pelvimeter  which  I 
re  flevi^etl,  in  whieh  the  tips  of  the  blades  are  attaebed  tf>  the  thumbs 
by  adjnstable  rings  (Fig.  530). 

Direct  measnreinent  by  means  of  the  paljmting  finfjers  is  to  be  preferred 
to  the  method  descrihed  by  Sehroeder,  in  which,  nfbT  carefully  jKdpating 
the  tuberosities  tlie  skin  correspond in;j:  to  tlieir  inner  margins  is  nuirked  l)y 
means  of  a  (kTmatorrrapbie  j>eneih  tind  ilie  distance  Iw^tween  the  two  marks 
is  measured.  In  view  of  the  elasticity  of  the  skin,  however,  it  must  fre- 
quently happen  that  considerable  distortion  will  oecnr  as  soon  as  the  pres- 
sure of  tlie  fingers  is  removed. 

The  antero-posttTior  diameter,  between  the  kiwer  margin  of  the  sym- 
physis and  tlie  ti[i  of  the  sacrum ,  is  readily  measnred  by  a  modification  of 
lireiskyV  method.  For  this,  the  woman  should  be  brought  so  far  down 
upon  the  table  that  the  sacrnm  becomes  readily  aeeessible.  Then  its  tip  is 
legated  through  the  skin,  one  end  of  the  pelvimeter  is  applied  over  it,  and 
the  other  is  applied  to  the  lower  nmrgin  of  the  symphysis  pubis.    A  deduc- 


CONTRACTED    PKLVI8 


turn  of  1  centimeter  from  this  measurement  will  give  a  tolerably  accurt 
idea  of  the  ieogtl*  of  this  cjiameter  (Fig.  537). 

Unfortunately,  however,  this  knowledge  is  of  but  slight  practical  valm 
m  the  cases  in  which  it  is  most  particularly  desired,  for  the  reason  that, 
wlien  the  transverse  diameter  is  markedly  shortened,  the  pubic  Jireh  bt*- 
comes  so  narrow  that  it  is  not  available  for  tlie  pa&Mge  of  the  head,  so  that 
in  extreme  cases  only  a  small  segment  of  the  occiput  can  engage  between 
the  tnbera  ischii.     Consequently  the  possibility  of  its  birth   will   depend 
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not  Upon  tlie  length  of  the  auteru-posterior  diameter  of  the  outlet,  bul 
rather  upon  the  dietanee  available  between  the  line  Joining  the  tnbera  i&eldi 
aud  the  tiji  of  the  Mcrum.  I'his  dianaeter  was  fhwrilied  by  Klien  a^  the 
posterior  sagittal  of  the  outlet,  and  should  be  measured  whenever  the  traos- 
verse  diameter  measures  8  centimeters  or  less.  This,  however,  requires  the 
use  of  a  special  instrument,  and  will  be  considered  in  greater  detail  under 
the  heading  of  Funnel  Pelves, 

Use  of  X-ray s.^ — After  the  discovery  of  the  Rontgen  ray  and  the  dem- 
onstration of  the  various  uses  tx>  which  it  might  lie  pwt,  it  was  thought 
possible  that  it  might  also  afford  a  valuable  method  of  investigating  the 
iiape  and  size  of  the  pelvis.  Budin  antl  Varnier,  in  1897,  reported  their 
Kperience  with  it,  and  showed  that,  while  it  often  gave  an  excellent  idea 
of  its  shape,  the  ideas  as  to  size  obtained  by  it  were  erroneous,  A  eompre* 
liensive  review  of  the  literature  y]>on  tlie  subject  was  given  by  Miillerheim  in 
1808. 

Up  to  VMM)  all  railiographs  of  the  j>ehis  gave  distorted  ideas  in  regard 
to  its  diuiensious,  owing  to  the  fact  that  the  sacrum  lay  much  nearer  the 
sensitive  plate  than  the  sym])hysi8,  and  consequently  the  anterior  portion  of 
the  pehds  was  enlarged  out  of  all  proportion  to  the  posterior.    This  defect 
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made  it  iinpo8s?iKle  to  ettempt  to  utilize  the  radiotrraph  for  purposes  of 
loensyratioii.  Bouehacourt  suggested  that  it  might  be  obviated  by  plaeing 
a  rectangular  metal  frame  ahout  the  woman^s  hipj?>  more  or  less  correspond- 
ing to  the  plane  ol  the  superior  strait,  each  side  of  the  frame  heint,'  marked 
by  »iidentatiou8  1  eentimeter  apart.  When  t!ie  picture  was  taken  tliese 
wouhl  also  l»e  reproduced,  and  on  eonneeting  the  correspond in;af  points  upon 
the  four  sides  of  the  picture  a  definite  idea  could  he  obtained  as  to  the 
dimensions   of  the  superior  strait,     A  similar  method   was  em|doyed   by 
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Fahre,  of  Lyons,  aod,  according  to  Donnezan,  lias  given  most  satisfactory 
results. 

Classification  of  Contracted  Pelves. — Fr>r  the  lirst  classification  of  ali- 
normal  pelves  we  are  indthted  to  Deventer,  who  distinguished  three  groups: 
to<»  large,  too  small,  and  too  fint  pelves. 

Moat  recent  attempts  at  classification  have  been  based  upon  the  shape 
of  the  pelvis,  without  taking  into  consideration  the  a*tio!ogicRl  fact<^)T8 
which,  load  to  its  j>roduction.  Tins  method  was  adopted  hy  Miehaelis,  and 
reached  its  greatest  perfection  in  Litznuinn's  hantls.  The  former  thor- 
oughly realized  its  inherent  defects  and  regretted  that  other  methods  of 
claseitication  could  not  be  employed,  Kilian,  Biisch,  and  Siebold  bad  pre- 
viously recognized  the  necessity  of  taking  into  ticcotint  tlie  ^etiological  fac- 
tors which  are  concerned,  but  their  knowledge  was  too  meager  to  permit  of 
such  a  course. 

It  was  not  until  ISHU  thut  Seluiuta  was  ah!c  to  suggest  a  fairly  satisfac- 
tory setiologieal  classification,  which  soon  obtained  gen^Tfll  acceplance, 
althoiigb  it  was  still  far  frtjm  ideal,     Tarnier  :ind  Budin^  in  their  treatise 
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issiK  tl  in   lHr*8,  followed  somewliat  siniilnr  lines.     Brt-iis  and    KnH^Tcn 
not  consider  that  cillier  is  perfrctly  gatisfactciry,   and   have  suggest t*d  a 
substitute  for  them. 

Owing  to  the  fact  that  our  knowledge  of  tlie  fundamental  factors  under- 
lying  the  produetiou  of  many  fornis^  of  abnormal  pelvejj  U  s^till  very  jiiea^er. 
and  occaaioDally  entirely  lacking,  it  is  apparent  that  at  the  present  time  nr 


Fig.  537. — DiAoa^u  Showing  Williamr'm  Mudificatiok  of  Brkisky'h  Method  or  Mejis- 
DRiNo  Antemo-postekior  Diameter  fw  Outlet,     Xi^. 


{Btiologieal  elast^ifieation  can  he  jurfietly  satisfactory,  thmigh  from  a  prac- 
tical point  of  view  the  one  employed  hy  Tarnier  and  Budin  would  Beem  to 
approach  nK>ro  nearly  to  it. 

For  eonvenience  of  n  ference  we  ,^hall  give  the  classifications  of  Tamier 
and  Budin  and  of  Schauta  in  parallel  columns;  hut  although  we  shall  gen- 
erally follow  the  former  in  dcscrihing  the  several  varieties,  we  sliall  not 
necessarily  adhere  to  the  order  in  which  tlic  differeui  groups  are  arranged. 
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H         TARNIER   and    BITDIN's    CLASSinCATlON 

Schauta's  Classipicatioj^                   ^H 

H       I,  Pelvic   AnomaiieM   tint'    to   ETcrna  of  , 

r*  Anomatieg    rerHultinff    from     Fault  if          ^^t 

f                Mallntbitiitf  of  Pelvic  Boiuvi: 

Ihrrtttpfueut :                                                     1 

(a)  Rhachitic   pelvia. 

(a)   (Jenerall}'    foatractetl    p<*lvi3,                       ^^^ 

(6)    Flat,  iitm  iljaehitie  p»lvis. 

(b)  Simple    Hat,    non  rharbitie    pelvis.            ^^H 

(c)  Osteoiiialacic  pelvia. 

(e)    (lener^'tHy   etrntnicHt-d    Out   pelvis.              ^^M 

H 

{d)   Narrtpw,  fiinnel-shapeiK  fret  a  1  or  uu-         ^^M 

H 

ileveloi^K^d    pelvis.                                          ^^H 

^B 

(r)    fmperfeet  ilevelopnient  of  one  sacral               | 

^^^^^^v 

a  la    (Nae^rele    pdvia).                                    1 

^^^^^^B 

(/)    linperfe<'t      development      of      both                1 

^^^^^^B 

sacral  ahe  (Rol>ert  pelvin)-                             1 

^^^^^m 

iff)    (f(Hiernlly,    equally    enlargeil    (justo-               J 

■w 

in.'ijtir   jMdviH).                                                ^^M 

H        XL  AnomaUi^H  due  to  Jlmormal   Traiu^ 

II.  PtU'ie     Anomalies     retfidtinff     from              J 

H         mUtsion  tif  the  Bodtf  lytftjht  to  pthti*: 

Dineaseft  of  tfie  Pelvic  Bones:              ^^| 

(a)  Lordosis. 

(a)   Hhaclnlie    pelvis.                                           ^^M 

(b)   ScoIkjsis, 

{b)  Osteomalaeic!  pelvis,                                      ^^M 

(c)    Kyphoaia. 

(c)    New   growths.                                              ^H 

H 

(d)    Frfieture.                                                         ^H 

H 

(tf)   Atrr»phy,  caries,  ami   neerosis.                    ^^M 

^1      IIL  Anomalies  reftultinfj  from  Abuontui! 

III.  Aftom(itif'>^  fH  the  Atticuialion  of  (he              M 

^M                  ArlivuUttion  of  the   ytrtrbral  <*ol- 

Pehic   Bones:                                          ^^^ 

^B                 vmn   with   the   Sacrum: 

^H 

H 

in)   Abnormally  firm  union  (syaostoais) :        ^H 

H      («)   Spiinilyloli8th<^ais, 

1,  f)f  the  syniphysifi,                                  ^* 

^m      (b)  8puDilylizi<itie. 

2.  Of  one  or  both   saero  iliac  «yn- 

^L 

c  ho  n  dromes. 

■ 

3.  l)f  the  sFicrnni  with  the  coccyx. 

^B      IV.  Anomolitu  resittHntf  from  ihr  Abnor- 

IV,  AnomalieH  nitultinfj  from  PineaiieH  of        ^_ 

H                   mat  Direction  of  the   UptettrtJ  and 

the  Superimposed  Skeleton:                   ^^t 

^^                 Inward  Force  exerted  bij  the  Fern- 

^^1 

^H                 ora 

(a)  Spondylolisthesis.                                        ^^^B 

B 

(b)   Kyphosis.                                                       ^^H 

H       (a)   Unilateral  lameness. 

( e  )    8eol  i  osis .                                                         ^^H 

H      (b)   Bilateral   lameness. 

(d)   Kyphoscoliosis.                                               ^^H 

H 

(e)   LordosiH.                                                          ^^M 

I 

(f)  Assimilution.                                                  ^^M 

H         V.  Anomalie/t    result  ijtff    from    Prinrnri/ 

V,  AnomalieH  remdtinff  from  Abnormalt-             M 

^K                 Ihfevta  in  the  Det^elopmefit  of  the 

fiiH  of  the   SHhjtwent    Skeleton:          ^H 

^^^^^           Pelvic  Bohcm: 

^H 

^^^H 

(fl)   Colitis.                                                                    1 

^^^^b)  G^neralixed   atiii    <^yrnmetnca1: 

(&)  Luxation  of  the  head  of  the  femur.              1 

^^^B^         1.  Excess  of  general  development 

(c)    Luxation  of  the  heads  of  both  fern-             1 

^^^^^^^1            (juRto-major  pelvis). 

ora.                                                                  1 
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2*  Leek    of    general    di^velopriipnt 
{g"ouorally  CDritraft,<'<l  pi>lvis). 
( 6  )   L oeal izod   a n <  1   asy ni im*t  ri t- ii  1 : 

L  Obliquely  contraeteil   (Naegele) 
pelvis. 
{e)    Localized    ami    symmetrica]: 

L  Double  obliqtio  (RofK^rt)  pelvis. 

2.  Split  pelvis, 

3.  Oaaification  of  sacro  iliac  jnintsi. 

4.  Arrest    of   i|eveloj>nient    of    the 
body  of  tlie  HuerntrL 

VT.  Atifpiral    Deformitit^: 

Tumors  aiul  fractarei*  of  tbp  pel- 
vic bones. 


(d)   Unilateral    or    bilatewii    cl ah- foot, 
(t)   Absence  or  defonnitj  of  ooe  or  both 
lower  extremitiea. 
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CHAPTER  XXXIV 
i.LIES  DUE  TO  ABNORMAL  MALLEABILITY  OF  THE  PELVIC  BONES 

FLAT   NON-RHACHITIC  PELVIS 

It  is  generally  believed  that  this  is  the  niost  usual  variety  of  pelvic  de- 
formity otciirring  in  white  women,  as  it  was  noted  in  43  per  eetit.  of  the 
eontracted  pelves  descrii^ed  by  Michaelis.  I^itzniann  stated  that  its  fre- 
(jneucy,  as  conipared  witli  that  of  the  rhaehitic  pelvis,  was  as  7  to  5.  In 
my  experienee,  however,  the  funnel  pelvis  is  the  most  usual  abnurnmlity 
in  white  wonien»  and  ij^  followed  by  the  generally  contraeted  and  the  simple 
flat  jTi'lvis,  while  the  latter  oeciirs  extremely  rarely  in  black  women. 

The  following,'  table  ^n'ves  the  relative  ineidenee  of  the  mon*  comnion 
pes  of  fontniftcd  pelvis  in  the  two  raeus,  as  observed  at  the  Johns  Hop- 
kins Husj)jtal  in  a  series  of  '^.750  women,  in  whom  tin*  diameters  of  the 
pelvic  outlet  were  also  measured : 


WHITE 

VARlETk    OF   PELVIS 

NO. 

FKBCEBTT. 

BLACK 

VARIETY    OF    PELVI8 

NO. 

PBB  CENT. 

Funnel  ....,,.....,,.  i 

77 
60 

26 
7 
4 
1 

44  00 

34/29 

14.80 

4.00 

2.28 

0.57 

Generally  contracted,. 
Gen.  eo«L  rhat^hitic 

Fnnnel    , 

Flat  rharliitic,     . 

Simpler  flat 

Atypical 

Total ,. 

202 

100 

58 

10 

4 

2 

53.72 

Generallv  contraeteil . . . 

Simple  fJat    ... 

Gen.  conl.  rhachitic  . . 

Atypical.    . 

Flat  rhacbitic   .    .  ,    . . . ' 

26.60 

L5  43 

2  66 

I  06 

0  53 

Total ..,_.,,,.: 

175 

100.00 

376 

100.00 

In  a  series  of  4,750  patients  studied  np  to  April,  lf>ll,  the  simple  flat 
pelvis  occurred  in  2.1)7  per  eont.  of  the  white  and  in  0.6(i  per  cent,  of  tlie 
black  women;  and,  upon  omitting  the  outlet  contractions,  it  represented  32 
anrl  2  y)er  cent.  res|>eetively,  of  all  abnormal  jielves  in  th</  two  raees. 

^fost  German  autliors  confirm  the  statements  of  Micbavlis  and  Litz- 
mann  as  to  its  frequency.  On  the  other  hand,  Ahlfeld  dissents  from  this 
view»  holdin*,'  that  many  of  the  pelves  which  have  been  desi^iated  as  of 
the  simple  flat  variety  are  really  of  rhacbitic  ori;jin,  and  Tarnier  and  Budin 
state  that  only  one  sixteenth  of  the  abnormal  pelves  with  which  they  met 
eould  l>e  attributed  to  otber  causes  than  rhachitis. 
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'ITiig  varii'ly  i*^  frcqiK'iitly  dc'e<.ril]i'Ll  ;ls  tlie  pulvi!*  plana  DevenUTi,  of] 
simple  flat  pelvis^  although  it  is  doubtful  whether  Deventer  differentiated ' 
i/etwi'en  it  and  the  rluichitie  foruL  It  was  accurately  dc.^cribed  by  Betsdi*  ] 
U'V  In  ]s:Vi,  i>ut  Midmelis  and  LitKamnii  were  tlie  first  to  insist  upon  iuj 
iniportanee  and  frecjuent  t»eciim'iict\ 

The  eharat'tenstic  feature  of  the  flat  non-rhaehitie  pelvig  consists 
shortening!  of  all  the  antero-poyterior  diameters  of  the  pelvic  cavity,  while*  ] 
the  tran,«ver8e  measurements  reuiain  practically  normal.*     This  condition  I 


Fig.  538. 


'•i5 


Fig.  53». 
Fius    '»3S  54(1. 


Fig.  540. 
-Flat  Non-Rhachitic  Pelvis, 


is  doe  to  the  fact  that  the  entire  sacrom  approadii^s  more  nearly  tJian 
normal  to  the  symphysis  pubis.  At  the  same  time  it  undergoes  a  slight 
rotation  ahout  its  transverise  axis,  as  is  shown  hy  the  fact  that  the  contrac- 
tion is  always  more  marked  in  the  superior  than  in  the  inferior  strait    The 

*  The'  illustrations  in  the  cJiapters  on  Contracted  Pelvf's  liave  been  prepAred 
with  great  care.  The  half-tone  illustrations  are  exactly  oiu>-thir«l  natural  size,  and 
were  tlrawn  from  photographs  which  w-ere  taken  with  the  pelves  as  nearly  as  possible 
in  the  same  position — that  id,  with  the  tip  of  the  coccyx  and  npper  mar^n  of  tKe 
syirtphysis  pubis  on  the  same  horizontal  level.  Accordingly,  the  illnstratiotis  can  ht 
accurately  cooipared. 

The  diagrams  of  the  superior  strait  and  the  sagittal  sectioiis  through  the  pelvic 
oavity  are  one-sixth  natural  size,  and  are  accurate  to  within  one  millimeter.  Tb« 
former  were  made  by  means  of  the  camera  with  the  plane  of  the  superior  atrait 
at  ri^ht  angles  to  the  horiseon.  The  latter  were  made  from  tracings  of  casta  of  the 
pelvic  cavity  obtained  by  means  uf  dental  wax,  mid   reduced  by  the  pautog^raph. 
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degree  of  contraction  is  usually  nut  very  prononncfd,  and  it  is  rare  to  find 
the  conjugata  vera  meaenring  less*  than  8  centimetern.  In  faet,  whenever 
this  limit  18  passed,  the  probability  tliat  one  has  to  deal  with  a  flat  rhachitic 
pelvis  should  alway??  he  iKirne  in  miod. 

The  gacruni  does  not  [» resent  t!ie  characteristic  features  of  rhachitis, 
and  preserves  its  normal  vertii-al  ajid  side  to  i^ide  concavity,  Occat^ionally 
it  may  appear  somewhat  more  delicately  shaped  than  usual,  and  be  nar- 
rower transversely.  In  such  circumstances  the  transverse  diameters  of  the 
pelvic  cavity  are  also  i?li>,ditly  iltxruased. 

In  not  a  few  pelves  of  this  character  the  line  uf  imsi  Beat  ion  l>etween 
the  first  and  second  sacral  vertebra  ii^^  more  marked  than  usuiil,  llnLs  ;;ivirig 
rij5e  to  a  so-cjillcd  pecond  or  acecttsory  promontory. 

JEtiologcy.— By  mnuy  Kurojioan  aiithorilic^  it  is  hc^licved  tluil  tlie  ajt- 
proai'h  of  the  pacruni  to  the  i^yujphysis  retiultr^  froui  the  carry in;^'  of  heavy 
burdens  upon  the  hack  or  bead  during,'  early  life,  though  such  an  explana- 
tion cannot  apply  in  this  country,  where  it  is  unusual  for  girls  to  carry 
henvy  loadj*.  In  other  eases  the  condition  is  attributed  io  the  fwct  that  the 
child  was  allowed  to  sit  up  at  loo  early  an  age  and  for  too  long  periods. 

Aldfeld,  Tarnier,  and  Breus  and  Kolisko  tlnnk  that  a  part  in  the  pro- 
duction of  the  deformity  is  played  by  rhachitia,  which,  they  hold,  may  be 
present  in  a  larval  form  without  giving  rise  to  its  usual  and  characteristic 
nuini  festal  ions.  The  latter  state  I  hat  the  shortening  of  the  conjugata  vera 
is  m*t  "^o  much  due  to  a  rot^titin  of  the  sacrum  as  to  the  shortening  of  the 
iliac  portion  of  the  tenninal  length  of  the  innominate  bone;  and,  as  they 
believe  that  this  is  usually  the  result  of  rhaehitis,  they  consider  that  it  aids 
materially  in  determining  the  aetiology  of  tlie  condition. 

Febling  and  Sehliephake  consider  that  this  varietv^  of  ]>eivie  anomaly  is 
congenital  in  a  certain  number  of  instances,  as  they  have  shown  that  ^he 
pelves  of  newly  born  children  may  occasionally  ]>resent  a  flattened  appear- 
ance. In  several  cases  studied  by  them  the  rchition  between  the  conju- 
gata vera  and  the  transverse  diameter  of  the  superior  strait  was  as  1(N)  to 
145,  ino  to  100.  or  mo  in  177,  instead  of  100  to  1'^*^,  as  is  usually  the  case. 
Under  such  circumstances  the  mechanical  factors  above  alluded  to  could 
certainly  not  have  come  into  play. 

Diagnosis.— The  |srcsenec  of  a  sinifde  flat  [lelvis,  as  a  rule,  is  readily 
detected.  By  external  pelvimetry  tlie  distances  between  the  spines  and 
crests  of  the  ilium,  as  well  as  between  the  trochanters,  are  found  to  be  ap- 
proximately normal,  whereas  Baudeloci pie's  diameter  is  more  or  less  short- 
ened. On  internal  examination  the  diagonal  conjugate  is  found  to  be 
shortened,  though  never  to  an  extreme  degree.  In  general,  if  it  falls  below 
f»  centimeters  the  pelvis  does  not  belong  in  this  category.  The  entire  an- 
terior surface  of  the  sacrum  appears  to  l>e  nearer  the  symphysis  than  usual, 
hut  firesents  its  normal  curvatures.  There  is  no  widening  of  the  transverse 
dianu/ter  of  the  (lelvie  outlet,  as  in  the  rhachitic  form.  The  average  meas- 
urements in  iHi  of  my  cases  were:  spines,  '^5.7;  crests,  21 M;  trochanters, 
30.5;  Baudcloctjue's  diauicter,  18;  and  diagonal  conjugate,  10.7  ct^ntimeters. 

The  consideration  of  the  effect  of  the  flat  pelvis  upon  the  course  of  labor, 
and  the  treatment  of  such  cases,  will  be  deferred  until  the  flat  rhacliitic 
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pelvis  18  siiifliecl,  as  tliere  i&  nu  rst^eiitkl  difference  in  the  mechanietn  of  tl 
two  varieties. 

RHACHITIC   PELVES 
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in  many  partB  of  Europe  mie  *>f  tiie  most  promineiit  factors  in  tnc  pro* 
duction  of  contracted  jielveg  its  an  abnormal  Rvftening  of  the  boni*s  in  early 

!ife  resulting  from  rhachitis.  In  this  country 
the  disease  is  observed  comparatively  rarely  in 
wliite  ebildren.  occasionally  in  colored  children 
mbaltitint;  the  pauntrv  (liatriet^,  and  very  fre- 
quently in  t1iot>e  living  in  large  cities. 

In  not  a  few  cases  the  diseag^e  undergoes 
spontaneous  cure,  so  that  no  trace  of  itg  exist- 
enee  can  lie  dii^covered  in  later  life;  while  in 
many  instances  permanent  skeletal  deformities 
ret^nlt  which  are  frequently  localized  in  the 
pelvis.  Again,  it  is  also  not  nnneual  to  meet 
with  women  who  to  all  appearances  are  quite 
nornifilly  formed,  but  whose  ]ielves  upon  exam- 
ination present  Hiachitie  deformities.  Kha- 
chitie  pelves  were  noted  in  0.8  per  cent,  of  the 
wtute  and  10.8  per  ccni  of  the  black  women 
delivered  at  the  Jolni8  Hopkins  Hospital  up  to 
April,  IIUL  Omitting  outlet  contractions, 
they  constituted  9  and  33  per  cent.,  re8|)ective1y, 
of  the  abnormal  pelves  observed  in  the  two 
races,  thus  showing  that  even  in  this  country 
tlie  disease  is  of  marked  imf*ortance  from  ao 
obst  et  r  i  c  a  1  s  t  a  n  r1  pn  i  n  t , 

Nature  and  Pathology  of  RhacWtis*— Be- 
fore descri fling  the  various  changes  in  tlie  pelvis 
which  may  result  from  rliachitis.  it  will  he  well 
to  consider  chiefly  the  nature  and  pathology  of 
the  disease, 

I'nfortunately  it  is  impossible  to  make  ab- 
solutely clear-cut  statements  in  this  reganl, 
nmre  particularly  as  the  w^ork  of  Sclimorl, 
liecklinghausen,  Ogata,  and  others  tends  to 
indicate  that  the  difference  between  rhachitis 
and  osteomalacia  is  nothing  like  so  marked  as 
was  fornierly  believed.  According  to  Kasso- 
witz»  Spillmanu,  and  others,  the  former  is  to 
be  looked  upon  as  an  osteitis  associated  with 
an  excessive  formation  of  osteoid  tissue  at  the 
epiphyses  and  beneath  ttie  periosteum  of  the  long  bones,  as  well  as  in  the 
flat  bones  of  the  sknll  and  pelvis.  The  proliferation  is  aeeorapanled  by 
defective  calcification  of  the  newly  formed  tissue,  Zweifel  stating  that  only 
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18  to  24  ppr  cent,  of  ioorgaoic  salts  are  jirej^rnt,  as  against  *>3  io  tJS  jkt 
cent*  in  normal  bone. 

It  is  customan^  to  distingiiish  three  ptagei?  in  the  disease:  congestion, 
eoftening,  and  progressive  defoniiity  or  cure,  as  the  case  may  be.  In  the 
first  stage  there  is  a  great  increase  in  vascularity,  which  is  most  marked  at 
the  union  of  the  artic^ilar  cartilages  with  the  diajdiyses  jof  the  lon^  bones 
and  also  beneath  the  perioi^tcum.  In  the  former  location  the  stone  of  pre- 
iiminar}'  caleifieatlon — ^Guerin's  line — is  slightly  thickened,  and  its  lo\rer 
portion  adjacent  to  the  newly  formed  spongy  hone  is  perforated  by  numer- 
ons  vascnlar  loops.  A  similar  condi- 
tion may  also  be  observed  beneath  the 
periostmnn  covering  the  long  and  the 
ilat  bones  (Fig.  54'^). 

In  the  second  stage,  while  Guertn's 
line  has  become  markedly  thickened 
an<1  very  irregular,  the  vascular  pro- 
liferation has  advant^^d  to  a  marked 
degree.  Under  the  microscope  the  for- 
mer is  seen  to  be  broken  up  in  all 
directions  by  the  rafddly  growing  vas- 
cnlar loops,  which  subdivide  it  into 
large  numbers  of  Bmall,  irregidarly 
shaped  calcific  areas.  At  the  same  time 
the  formation  of  osseous  tissue  just 
beneath  it  proceeds  in  an  irregidar 
manner,  calcilication  either  failing  to 
otTur  or  taking  place  imperfectly.  The 
m  wly  formed  tissue  is  penetrated  in 
all  directions  by  vascular  loops  which 
Ipreak  it  up  into  small  masi^iea,  between 
which  and  the  marrow  cavities  is  a 
considerable  formation  of  osteoid  tis- 
sue, with  spindle-  and  star-shaped  cells, 
which  does  not  become  ossified  ai  all. 

To  summarize  these  changes  briefly,  one  may  say  that  the  growing  end 
of  the  bone,  instead  of  undergoing  normal  ossification,  consists  in  great 
part  of  dilated  capillaries  which  separate  irregularly  shaped  masses  of  cal- 
cified cartilage  from  areas  of  connective  tissue  and  imperfectly  formed  bone 
(Fig.  543).  More  or  less  similar  changes  take  jilace  under  the  periosteum 
of  the  long  and  flat  hones^  so  that  the  shaft  of  the  bone  soon  becomes 
converted  into  a  spongy  tissue  corresponding  closely  to  that  observed  at 
the  epiphysis. 

In  the  third  fieritMl  these  changes  continue  until  death  occurs;  or,  if 
recovery  ensues — ^the  nsnal  outcome — there  is  a  ]>rogressive  decrease  in 
vascularity,  and  the  normal  process  of  ossification  is  resumed,  so  that  after 
a  time  the  only  trace  of  the  disease  is  to  be  found  in  an  atrophy  of  the  bone, 
which  is  frequently  associated  with  thickening  and  an  increased  porosity.  It 
is  therefore  apparent  that  the  bones  become  abnormally  soft  and  yielding  in 


Fig.  542. — Section  THHuUfiH  Efiphyhts 
IN    EaKLY  StAUEi*  of  liHArHlTlS  ( SpiH- 

niann). 

CJfr,  curtilafte  ceUa  arraiiKPcl  in  piinille) 
rows;  t€C.,  urea  of  preliinin^iry  calcifi- 
cation; c,  cApillary;  tc,  unoBsificd  con- 
nt'ctivf*  tiftsue. 
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the  acute  stages  of  the  di^easi*,  so  that  if  tlie  LJiild  nms  iiii  extreuiities  at  the 
thiie,  more  or  less  marked  deforuiity  uiust  result,  depending  upon  the 
mechanical  influenecs  which  are  liable  t^  modify  the  evolution  of  the  in- 
fantile pelvis.  Breus  ami  Kolisko  insist  that  practically  no  growth  occurs 
during  tlie  acute  stage  of  the  disease,  and,  consequently*  if  it  persists  for 
any  length  of  time,  it  must  inevitahly  lead  to  atropine  changes^  so  that 
after  recovery  the  Itonef?  are  smaller  and  somewhat  lighter  than  normaK 
even  though  they  show  no  characteristic  signs  of  deformity. 

Forms  of  Hhachitic  Pelves,— As   has   already    been   said,  the    rhaehitic 
type  is  oue  of  the  nio^t  frei|uently  observed  varieties  of  eontraoted   pelvis. 
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k€*,  area  of  preUniiuury  caleiticatiun :  C(\,  vnhlhed  cartilage;  c.  i^apillaries; 
tc,     coiinectivi'     tissue. 


and  in  extreme  cases  presents  the  most  marked  deformities  with  which  we 
are  familiar,  with  the  exception  of  those  resulting  from  osteomalacia. 
Fortunately,  however,  the  degree  of  contraction  is  usually  not  very  pro- 
nounced, Tarnier  having  found  that  the  eonjiigata  vera  measured  less  than 
8.5  centimeters  in  *mly  14,4  \\vr  ceut.  of  LU'iU  rhaeliitic  [jelves. 

With  the  exeefition  of  the  eases  which  are  complicated  by  abnormalities 
of  the  vertebral  column,  or  by  deforruities  giving  rise  to  a  marked  ditference 
in  the  length  rtf  the  liml»s.  rhaehitic  jielves  are  usually  classified  as  follows; 

1.  Flat  rhaehitic. 

2.  Generally  coutraeted.  flat  Huuhitie. 

3.  Generally  ami  e<fually  contraeted  rliachitic. 

4.  PseudO'Ostecuiialaeic. 
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results   from  rhachitis,  the  pelvic  inclination,  as  a  rule,  is  consiilerably 
increased. 

Host  important  cbauofeF  are  to  fe  noted  in  the  sacrum,  wliich  differs 
from  the  normal  in  t1if*t  it  is  broader  from  ^ido  to  side^  thinner  from 
behind  forward,  shorter  from  above  downward,  and  less  concave  on  its 
anterior  surface.  The  lonjjitndinal  axis  of  the  Imne  is  bo  altered  as  to 
form  a  greater  an^de  with  tbe  ronjugata  vera,  and  eonsoqnently  the  promon- 
tory lies  at  a  lower  level  than  iii^tuaK  approaelies  the  symphysis  pubif=,  and 
encroaches  markedly  u]»on  tlie  area  of  the  superior  strait.     Usually  the 
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Fig.  550,  Fig.  561. 

TiQB.  549-651. ^Flat  Rhachitic  Pelvis,  Showing  Double  Promontory. 


entire  sacrum  is  sharply  hent  upon  itself  in  the  neigliborhood  of  its  thii 
vertebra,  so  that  its  vertical  concavity  becompf^  markedly  accentuated.  Oc- 
casionally this  does  not  occur,  and  in  such  cases  the  sacrum  may  he  quite 
straight  from  base  to  tip.  At  the  same  time  the  bodies  of  the  individual 
vertebrae  extend  out  beyond  the  level  of  their  a1pp,  thereby  diminishing  the 
lateral  eoDcavity  of  the  sacrum,  and  oecaj^ionally  converting  it  into  a  pro- 
nounced convexity.  In  the  latter  event  the  spinous  proeesses  project  less 
far  than  usual  beyond  the  posterior  surface,  which  tends  to  become  concave. 
As  tbe  upper  port  of  the  sacrum  bee o in  eg  displaced  downward  and  in- 
ward, its  posterior  surface  recedes  from  the  superior  ]iostenor  spines  of 
the  ilium,  which  approach  one  another  more  closely  than  in  the  normal 
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condition,  m  that  tlie  no^^ttrior  limb  of  the 
iliac  crests  becoTiK's  accent iiatcrL 

OecasionaUy  the  anttTior  surface  of  the  sacrum  may  be  convex  in  lioth 
directions,  and,  when  directed  more  vertically  than  usual,  it  may  happen 
that  the  greatest  convexity  will  correspond  to  the  region  of  the  second  and 
third  sacra]  vertehrfe.  Jn  this  event  the  ehortest  diameter  of  the  pelvis 
will  correspond  to  the 
antero-posterior  of  the 
plane  of  greatest  pelvic 
dimensions  instead  of 
the  conjugata  vera^ 
Breus  and  Kolisko  have 
classified  such  pelves  in 
a  special  group  and  des- 
ignated theui  m  '^mid- 
dle flat/'  In  such  cases 
the  promontory  of  the 
sacrum  is  not  displaced 
downward,  and  the  con- 
dition is  usually  asso- 
ciate<l  with  assimilation. 

Occasionally  the 
body  of  the  first  sacral 
vertehra  is  more  mark- 
edly displaced  forward 
than  those  below  it,  so 
that  its  lower  margin 
projects  beyond  the  gen- 
eral surface,  and  can  he 
felt  as  a  fnhe,  or  dou- 
ble, promontorjf.  In 
such  circun^stances  thi^ 
distance  lu'twren  it  and 
the  symphysis  [uiliis 
may  be  shorter  than 
the  conjugata  vera.  Hie 
presence  of  a  false 
promontory  is  usually 
indicative  of  the  assimi- 
lation of  an  extra  verte- 
bra to  the  sacrum,  and 
its  significance  will  be  discussed  when  assimilation  pelves  are  considered. 

The  iliac  bones  are  smaller  and  frequently  more  delicately  shaped  than 
nsnaU  the  vertical  lieight  of  the  pelvis  as  well  as  the  length  of  the  iliac 
crests  being  diminished.  The  iliac  fossae  are  more  concave,  and  frwpiently 
present  a  pronounced,  sharp  depression  just  in  front  of  the  sacro-iliae  joint. 
As  a  result  the  anterior  margin  of  the  lione  extends  more  vertically  than 
usual,  as  is  shown  by  comparing  the  slant  of  the  line  joining  the  acetabu- 


Fio.   552. — Generally  roKTBACTED  Rhachitic  Abhimi- 

LATION    PliLVIf*.       X  H- 

A,  anterior  view;  B,  aamc  pelvis  seen  from  Jm?Idw  showing 
relative    widonitiK    of    outlet. 
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luni  and  tlir  jinh-rinr  j^iipiMicir  *a|iiiio  nf  ihr  iliuiri*  At  tlM*  sanii' 
anterior  fjortion  of  the  Uoiic  tiareg  out  at  thu  expense  o£  tlie  crest,  so  that 
the  distance  k^twcen  the  anterior  superior  opines  approaches  that  liehi^eCTi 
the  credits,  and  ticea^ionally  even  exceeds  it  m  length. 

The  diminution  in  the  size  of  the  iliac  hone  h  perhaps  best  appreciated 
hy  studying  the  "terminal  lenfrih'*  (Fifr?.  27  and  28).  formally,  iti?  com- 
ponent parts  are  practically  of  the  same  length,  hut  in  the  rhachilic  j*e1ris 
the  puhic  jioHion  retains  its  normal  dimensioni?,  the  sacral  portion  is  only 
Hliffhtly  shorter  than  usnah  while  the  iliac  portion  is  «rreatly  shorti*ncNK  and 
occasionally  presents  only  a  fraction  of  its   normal   len^h.     Breus   and 


Fig.  553, 


Pi«.  554.  FigL,  55.5, 

Fio6.  553-555. — GeNBiULLY  Co^^TRACTlOl>.  Ft*AT  RHArHiTic  Pblvis. 

Kolisko  have  laid  great  stress  upon  this  change,  and  consider  it  alinoBt 
pathognomonic  of  rhachitis, 

III  many  cases  the  iliac  hones  bend  just  in  front  of  the  saero-iliac  syn- 
chondrosis, so  that  the  ilio-j)ectineal  line,  instead  of  following  a  gentle  currc, 
forms  a  sharp  angle  at  that  point,  thus  adding  materially'  to  the  flattening 
of  the  superior  strait.  At  the  same  time  the  acr^tabula  are  displaced  for- 
ward, and  thus  come  to  lie  upon  (he  anterior  instead  of  upon  the  lat€*ral 
portion  of  tlie  pelvic  ring. 

The  puhic  arch  is  usually  wider  than  normal,  and  the  tul>era  idchii  are 
go  everted  that   the  transverse  din^ieter  of  the  outlet  api>ears  to  be  exsig- 
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gerated,  and  €>c€as?ionaliy  iiu'asiir<*p  nioir  than  iu  tlie  normal  pelvis.  In 
view  of  the  upward  and  backward  dislocation  of  the  tip  of  the  pacrum,  the 
antero- poster] or  diameter  of  the  outlet  is  also  either  relatively  or  absolutely 
increased  in  length.  ConsequentlVt  in  eontraFt  with  the  flattened  superior 
strait,  the  pelvic  outlet  appears  wide  and  gaping,  and  in  extreme  cases 
may  be  nearly  twice  as  roomy  as  the  inlet  (Fig.  552,  .1  and  B). 

These  ehantr^R  exert  a  decidn!  iiifliu^net'  upon  the  jsliape  of  the  pelvic 
cavity,  tlie  ifTect  iM'ing  mos^t  ruark»/d  in  the  sufterior  Hlrait.  wtiieh  may 
become  nval,  reniform.  or  even  heart-Bhaped   in  outline,  according  to  the 


^^  *  r 


Fig.  556- 


Fig,  557.  Fi«.  o^s. 

Figs.  556-568, — Gknerallt  Equaixy  Contra c?tei*  [iHAfHiTK*  Pelvis, 

degree  of  displacement  of  the  promontory  of  the  sacrum.  The  conjugata 
vera  is  always  shortened,  while  the  transverse  diameter  ^eenis  to  be  en- 
larged, althougli  this  may  be  only  api>arent  itnlegj^  the  pelvis  be  of  large  Mzo. 
Owing  to  the  approaeh  of  the  anterior  and  posterior  walls  of  the  pelvis, 
the  oblitjue  diameters  of  the  j?uperior  strait  are  always  isluutened.  as  are 
also  the  sacro-cotyloid  diameters. 

In  occasional  cases?  sharj)  exostoses  may  nmke  their  aj>pea ranee  upon  the 
pubic  crests,  the  jlio-jiectineal  eminenct^s,  or  in  front  <if  the  saero-iliae 
synehondroses— /yr/rt,v  spinosa.  When  such  strnctun*s  are  not  well  covered 
by  isoft  parts,  they  may  lead  to  injury  of  the  uterus  at  the  time  of  labor, 

2,  GeneraUfi  Cau traded,  Flai  Rharhilic  Pelvis, — ^It  is*  in  this  variety  of 
pelvig  that  Tuarked  degrees  of  eon  tract  ion  are  often  encountered,  the  con- 
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jngata  vera  gomrtinii's;  ln^iii^  recluciHl  to  3  or  t  eentiiiietiTS.  This  peh 
coire8i«oin]!^  eloi^ilv  In  tlto  unlinnrv  i\ni  rhachitit'  tvjie,  except  that  the 
shortening  applies  to  fiU  it^  tlinnjeters  instead  of  lieint^  liiniterl  to  the  i^n- 
jugata  vera*  Xritwitlisianding  tlie  fact  that  all  of  the  diametersj  of  the 
inferior  etrait  fall  below  tlie  normal  limits,  the  outlet  usually  appears  ab- 
normallv  large  when  euniparerl  w^ith  the  generally  contracted  inlet    (Fig* 

Tlie  decrease  in  size  is  partieidiirly  innrked  in  tlie  sacrum,  which  may 
present  a  eonsiderable  diminution  in  its  transverse  nieai^uremeiits.  The 
gnmll  size  of  the  pelvis  in  such  cases  may  lie  due  either  to  atrophic  changes 
in  the  hones  resulting  from  the  rluieldtis  itself,  or  to  the  faet  that  a  [>n* 
marily  ^mall  |jelvis  had  liceome  aJTeeted  with  the  disease. 

3.  Generallif  EffUaHy  ConimcttuI  lihfirjutic  /V/rf.s\ — This  viiriety  was 
first  described  by  Miclmelis,  and  according  to  most  authors  is  observed  but 
rarely,  IMiiller,  however*  eonsiders  that  not  a  few  cases  %*hieh  were  pre- 
viously deseril>ed  as  instances  of  simple,  generally  eontraeted  (just<>*niiiior) 
pelvis  Itelong  under  this  category,  and  my  own  experience,  particnlarly  in 
the  negro  race,  has  tended  to  confirm  his  observations. 

According  to  Tits^niann,  this  type  differs  from  the  justo-minor  pelvic 
in  its  ungainly  and  angular  appearance,  and  in  the  marked  j>roniinonee  of 
the  pubic  crests.  The  su|>erior  strait  appears  to  he  e(|iially  shortened  in 
all  its  diameters  instead  of  merely  llattened,  wtnle  the  rest  of  the  pelvis 
presents  indisputable  signs  of  a  past  rhachitis,  which  is  more  particularly 
marked  in  the  sacrum  and  in  the  eversion  of  the  tubera  ischii. 

4.  Pseudo'osteomalacw  Rhadiitic  Prlvis.—Thm  variety  is  a  manifesta- 
tion of  the  severest  forms  of  rhuchitis,  and  affords  exam]>les  of  the  most 
marked  degrees  of  contraction.  In  such  cases,  as  the  name  implies,  the 
pelvis  resembles  one  deformed  by  osteomalacia,  the  sacrum  and  lateral 
walls  approaching  one  another  so  as  to  give  rise  to  a  very  small,  trefoil-Hke 
superior  strait,  the  contraction  also  extending  to  other  porti^ms  of  the 
pelvic  cavity. 

This  form  of  pelvis  was  first  fleseril>ed  by  Sniellie,  who  depicted  it  by  an 
ilhistratinn  in  his  anatomical  pbites.  I^lore  particular  attention  was  di- 
rected ti>  it  by  Stein,  and  especially  by  Naegele,  It  is  not  of  frequent 
oecnrrcnce,  though  Fasbender  in  1878  was  aide  to  collect  40  cases  from  the 
literature,  not  a  few  of  wliieb  occurred  in  young  children. 

Diagnosis  of  Hhachitic  Pelves.— Important  infi>rniation  as  to  the  pres- 
ence of  rhachitis  may  Ive  elicited  by  ins[>ection  of  the  patient  when  char- 
acteristic deformities  may  he  noted  about  the  head,  vertebral  column,  and 
lower  extremities.  In  not  a  few  cases  the  presence  of  thickened  epiphyses 
at  the  costal  margins — the  so-called  rhachitic  rosary — may  also  serve  to  call 
attention  to  the  existence  of  the  disease. 

A  decidedly  pendulous  abdonum  in  primiparous  women  is  always  sug- 
gestive of  marked  disproportion  lietw^een  the  size  of  tlie  bi^ad  and  the  jjelvis, 
and  should  suggest  a  search  for  rhachitic  changes. 

The  age  at  which  the  patient  first  learned  to  walk  is  also  of  ccmsider- 
able  impmtuucc,  as  it  is  well  know^n  that  chiblre!i  sulfcring  frooj  rliachitis 
are  usually  backward  in  this  resj>ect.     Again,  when   tlie  disease  appears 
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after  the  first  year  of  life,  the  ehiltl  uii^iially  ceases  to  walk  during  its  acute 
Btages,  and  has  to  leani  again  at  a  later  period. 

Aectirate  information  concerning  the  pelvis,  however,  can  be  obtained 
aly  by  pelvimetry.  On  external  mensuration  the  distances  between  the 
spines  and  ere^tis  of  the  iliiun  no  longer  show  their  normal  rehitions,  but 
the  former  approach,  tmd  not  infrecjuently  exceed,  the  latter  in  lerifrth.  Nor- 
mally, there  is  a  ditfcrence  of  2.5  to  3  centimeters  between  the  two,  and 


Fm.  559. — PeEUDo-osTKOMALAt  ir  Pelvis  (Nuegele). 

whenever  this  heenmes  reduced  to  1  centimeter  or  less  rhachitiBi  should  l>e 
suspected.  The  distance  between  the  trochanters?  will  be  normal  or  not, 
according  as  one  has  to  deal  with  a  flat  or  tjniierally  contracted  rhaehitic 
pelvis.  Baydelocque's  diameter  is  always  consideralily  shortened.  At  the 
same  time  iJichaelis's  rhomboid  loses  its  regular  ontlines,  and  in  marked 
cases,  owing  to  the  sinking  downward  and  forward  of  the  sacrum,  becomes 
converted  into  a  triangidar  area.  The  pulnc  arch  is  usually  widened,  and 
the  transverse  diameter  of  the  outlet  either  relatively  or  absnlutely  in- 
creased in  length. 

Still  more  definite  information  may  lie  gained  Uy  internal  pelvimetry 
and  palpation  of  the  pelvic  cavity.  The  diagcmal  cnnjugate  is  always  short- 
ened. The  anterior  surface  «jf  the  sacruui  is  much  mr>re  readily  acecssible 
to  the  examining  fingers,  and  on  careful  jialpation  its  upper  portion  is 
found  to  b€  flatter  than  umial,  while  its  lower  portion  is  sharply  bent  for- 
ward. Moreover,  owing  to  the  prominence  of  the  vertebral  bnflics,  the 
sacrym  is  convex  from  side  to  side,  instead  of  concave,  as  normally. 

The  average  measurements  in  ten  rhaehitic  inches  in  white  women  were: 
Spines,  25A;  crests,  25.7;  trochanters,  29.3;  Baudelocqiie,  17;  and  diagonal 
conjugate,  10.1  centimeters;  while  in  79  colored  women  the  measurements 
averaged:  Spines,  23.7;  crests,  24.4;  trochanters,  2S.i};  Baudeloetjue,  17,3; 
and  diagonal  conjugate.  10X>  centimeters. 

The  difference  in  the  measurements  between  the  spines  and  crests  in 
the  two  races  is  due  to  tlie  lesser  flaring  of  the  iliac  bones  and  the  gen- 
erally smaller  size  of  the  pelvis  in  colored  women.  Thus,  in  two  series  of 
707  and  470  normal  pelves  respectively,  the  spines  and  crests  measured  25.5 
and  28  centimeters  in  white,  as  compared  with  24  and  2ti  centimeters  tn  col- 
ored women. 

The  flat   rhaehitic  pelvis  is  ordinarily  diagnosed  when  the  transverse 
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external  iiieabureiiit'iitfi  shuw  lait  sliglit  diminution,  whereas  in  the  gener- 
ally contracted  variety  they  measure  eoni^iderably  less  than  normaL  The 
^('uerally  and  equally  cuiitraded  variety  is  rarely  diagnosed  during  life, 
while  the  eharacteri^tie  deformity  of  the  pseudo-osteomalacic  form  will  be 
recognized  on  internal  exaniination,  and  the  dLcision  as  to  whether  it  is  due 
to  rhoehitiB  or  osteonialaeia  will  be  determined  by  the  hii^tory  of  the  patient. 
Uode  of  FrodEction  of  Deformity  in  Ehachitic  Pelves. — In  Chapter  I 
we  eons ide red  tire  fiMrt  jjfayed  by  various  inecbaiiical  lactorg  in  the  trans- 
formation of  the  ioA'dl  inln  the  adult  jielvis.     Prior  to  the  work  of    Breus 


Fit!.  5ttU.- 


DiAciUAMs  Show  IN  u   C'HAN'*iE>   in   iSkate  in 
Pelves  (Schrocder). 


Ehachitic   and  Osteomai-aci< 


and  Kolisko,  it  was  generally  believed  that  abnormalities  and  variations  in 
their  mode  of  action  uj)on  the  softened  pelvis  also  tierved  to  explain  the 
production  of  most  of  the  charaeteristie  rhaehitie  deformities.  This  doc- 
trine was  developed  in  great  part  by  Litzraann  and  Schroeder,  and  ob- 
tained almost  general  aceejitance. 

In  the  acute  t^tage?;  of  rliaehitiyi  the  ytiung  child  is  unable  to  w^alk,  and 
spends  its  time  in  a  sitting  or  reelining  position,  in  wdiieh  the  ujiward  and 
inward  force  exerted  by  the  femora  is  in  al>eyanee.  C.'onsequently*  the 
body  weight  is  the  only  force  which  conies  into  play,  and  on  being  trans- 
mitted from  the  vertebral  column  to  the  sacrum  it  is  resolved  into  two 
forces — one  directed  downward  and  the  otlier  forward.  As  a  result,  the 
sacrum  rotates  about  its  transvei'se  axis,  the  promontory  being  pressed 
forward  and  downward,  while  the  remainder  ot  the  bone  moves  in  tlie 
oppo.^itc  direction  tuid  tends  to  a^suuie  a  mnre  or  less  horizontal  position. 
The  extreme  upward  dislocation  of  its  lower  end  is  rcsigtcd  by  the  traction 
exerted  upon  it  and  the  coccyx  by  the  strong  saero-seiatic  ligaments,  and 
consequently  the  softened  bone  becomes  Bhar]>ly  flexed  at  its  lower  portion, 
whereliv  its  vertical  roneavity  is  aecentuated.  At  the  same  time,  owin^^H 
to  the  poftened  condition  of  the  saennii  and  the  imperfect  union  betw^ee^^^ 
the  bodies  and  alie  of  its  vertel>rap,  tl»e  former  are  pushed  out  beyond  the 
latter,  thus  converting  its  normal  lateral  concavity  into  a  convexity. 

As  the  promontory  is  displaced  forward  and  downward  under  the  influ- 
ence of  tlie  body  weight,  the  ]>osterior  surface  of  the  sacrum  recedes  from 
the  superior  posterior  spines  of  the  ilium,  thus  subjecting  the  strong  ilio- 
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sacral  li^anienta  to  iimrkcd  teDj^ioiu  As  n  result,  the  posterior  spines  are 
drawn  nearer  to  tin*  luuidle  line,  while  at  the  mum  time  the  anterior  por- 
tions of  the  iliac  ljonet>  Hare  out,  thus  aec  onntio;::  for  the  ehaii^zt^d  position 
of  the  anterior  tiuperior  ^^l>iIle8.  This  nioveini-nt  is  resisted  hy  the  cohesive 
force  exerted  at  the  symphysis  pubis,  and  as  a  eonscquenee  the  softened 
hones  hend  just  in  front  of  the  saeru-iliae  rtvtu  hondrosis,  so  that  the  ilio- 
peetineal  line  on  either  side,  instead  of  folhnvin*^  a  gentle  eurve,  becomes 
sharplv  bent  at  that  point. 

Coincident  with  these  changes,  the  positions  ut  the  aectabida  become 
altered,  being  situated  upon  the  anttTior.  instead  of  npon  the  lateral,  walls 
of  the  jjelvrs.  As  a  result,  when  tlie  child  beLrins  to  walk  the  forces  exerted 
hy  the  femora  also  add  lo  the  llatteiung  of  the  superior  strait  On  tlie 
other  hand,  owing  to  the  previonii  nou-nee  of  the  lower  extremities,  these 
last  forces  have  not  been  called  into  f)lay  early  enough  to  counteract  the 
widening  of  the  jjeivic  outlet  as  a  result  of  firolonged  sitting,  and  conse- 
quently the  ischial  tulicrositics  iH'come  Hared  out. 

The  same  factors  are  concerned  in  the  production  of  the  generally  cfui- 
tracted  rhachitic  pelvis,  its  small  size  being  due  eitlicr  to  atrophy  following 
the  rhachitis,  or  to  the  effect  of  the  disease  upon  a  pelvis  already  ab- 
normally small. 

Tlie  pseudo-osteonialaeie  form  results  when  the  rhachitic  softening  of 
the  bones  is  very  marked  and  the  ehihl  persists  in  walking.  In  such  cir- 
cumstances not  only  are  the  characteristic  changes  in  the  sacrum  and  iliac 
crests  produced,  but  at  the  same  tiuie  the  anterior  wall  of  the  pelvis  is 
compressed  and  its  lateral  portions  are  pushed  in  t«»ward  the  sacrum,  the 
pelvic  cavity  becoming  almost  obliterated. 

The  niccbanical  doctrine  just  outlined  was  mure  or  less  opposed  by 
Fehling,  Freund,  Krhrer,  and  others.  The  former  held  tliat  the  character- 
istic form  of  the  f>elvis  may  result  in  tdero,  from  the  so-called  fteial  rha- 
chitis, before  the  various  mechanical  factors  can  cume  into  \Ain\  Porak  and 
Kaufmann,  however,  have  showTi  that  this  condition  differs  radically  from 
true  rhachitis  (Fig.  581),  and  have  designated  it  as  acluuidroplasia  and 
chondrodyslrofdiia  ffctalis,  respectively.  ('(Uisequently  dcforuitties  result- 
ing from  it  cannot  be  compared  with  those  resulting  from  rhachitis. 

Freund  has  attempted  to  show  titat  in  view  of  the  peculiar  nature  of 
tlie  sacro-iliae  joints  tlie  sacrum  cannot  mtate  about  its  transverse  axis. 
His  argument,  hmvever,  appears  to  have  been  based  in  great  part  upon 
conditions  oltserved  in  adult  life,  and  he  sect  us  to  have  lost  sight  of  the 
fact  that  the  articular  surfaces  in  early  life  are  almost  entirely  cartilagi- 
nous, and  thus  readily  ]»ermit  of  motion  in  any  directitui. 

Kehrer  believed  that  the  action  of  ct'rtaiu  groups  <d'  niiiscb's  [days  a 
most  important  part  in  the  production  of  ahnoru*al  pelves.  No  doubt  this 
is  true  to  a  certain  extent,  but  it  is  hardly  [jrobable  that  it  is  the  only 
factor  concerned. 

On  the  other  hand,  Brens  and  Kolisko  claim  that  the  views  of  Litz- 
mann  and  Schroed*T  are  in  great  part  erroneous,  as  they  hold  that  most  of 
the  rhachitic  deformities  can  be  explained  without  invoking  the  inter- 
vention of  the  various  mechanical  forces.     Thev  have  sfiown  that  rhachitis 
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not  only  gives  rise  to  a  p^neral  softeiijug  of  the  pelvic  bones,  but  mani- 
fests itself  more  partie^ilarly  in  tlif  imi)erfeet  development  of  the  ilium 
and  sacrum.  ConFecpieiitly  the  tlatti'nitig  of  the  superior  strait  is  in  great 
part  due  to  tlie  imperfect  growth  of  the  iliac  portion  of  the  innominate 
bone,  while  the  pubic  and  sacra!  portions  are  but  little  affected.  Such  an 
abnormality  must  inevitiihly  lead  to  the  shortening  of  the  antero-posterior 
diameter,  while,  as  the  result  of  tht^  normal  <]evelopment  of  tlie  pubic  por- 
tion, the  transverse  diameter  \Vj1I  become  relatively  lengthened. 

Moreover,  they  contend  that  the  displacement  of  the  sacrum  is  not  due 
to  rotation  about  its  transveri^e  axis,  hut  rather  to  the  fact  that  the  lack 
of  development  at  the  sacral  end  of  the  iliae  portion  of  the  innominate  bone 
interferes  with  the  normal  backward  disjdaeeuient  of  tlie  sacro-iljac  joint. 
At  the  same  time  they  are  willing  to  admit  that  the  changes  in  the  curva- 
tures of  the  sacrum  may  be  due  to  the  action  of  purely  mechanical  factor?. 

Tlieir  investi^mtions  have  thrown  great  light  ui^m  the  mode  of  pro- 
duction of  rhacliitie  deformities  of  the  jtelviH,  hut  at  the  same  time  I  do 
not  believe  that  they  should  be  acee]>ted  as  the  only  explanation.  Accord- 
ingly, it  would  seem  that  three  factors  are  concerned  in  the  genesis  of  these 
deformities:  (1)  abnormalities  in  the  development  of  the  rhaehitic  bones; 
(2)  the  mechanical  action  of  the  various  forces  upon  the  softened  bones; 
and  (3)  the  traction  or  compression  exerted  by  various  muscles  and  liga- 
ments. 
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Inasmucli  as  osteomalacia  gives  rise  to  the  most  marked  pelvic  deformi- 
ties with  which  wt  are  fannliar,  it  was  only  natural  that  the  attention  of 
obstetricians  should  have  been  directed  to  it  at  an  early  date.  Cooper  per- 
formed Ca^sarean  section  for  this  condition  in  1758,  but  for  the  main 
pioneer  work  we  arr  indebted  to  Stein,  Kilian.  and  Litzmann, 

Nature  and  Clinical  History  of  Osteomalacia. — Osteomalacia,  halister- 
eeis,  mollitics  ossium,  or  molaeosteou  disease  is  a  chronic  inflammatory  dis- 
ease of  the  hon(.*s,  which  become  soft,  yielding,  and  occasionally  brittle,  and 
consequently  undergo  marked  changes  in  shape  as  the  result  of  the  action 
of  the  various  mechanical  forces  to  which  they  are  subjected. 

The  disease  is  one  of  adult  life,  and  is  very  rarely  met  with  in  children. 
It  occurs  far  more  frequently  in  women  than  in  men,  espeeially  during 
pregnancy  or  the  puerj>erium,  Litzmanu,  in  18G1,  collected  131  cases  from 
the  literature,  85  of  which  were  in  pregnant  or  puerperal  women,  35  in 
non-pregnant  women,  and  11  in  men.  Since  that  time  the  number  of  eases 
in  women  has  markedly  increased,  whereas  in  1000  Uahn  was  able  to  add 
only  31  additional  instances  in  males. 

The  disease  may  occur  in  any  part  of  tlie  world,  Imt  is  especially  fre- 
quent, and  may  even  be  said  to  be  endemic,  in  certain  localities,  notably 
in  the  Ehine  Valley,  the  Ergolz  A'alley  in  Switzerland,  the  Olona  Valley 
and  Calabria  in  Italy,  and  in  the  city  of  Vienna,  It  is  very  rarely  ob- 
served in  this  country,  England,  or  France,  Dock  having  been  able  to  col- 
lect only  10  cases  in  America  up  to  189G.    Tarnier,  in  his  large  experience. 
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'  encniintrrrri  only  3  crtses  in  Puris,  ami  Hirst  »nd  inygelf  have  bpvu  the 
same  miiiiher  o(  casoft  in  Philndelphia  anrl  Bultlinnre. 

Unless  we  are  prefuired  to  iiecept  the  hacterial  origin  of  the  disease,  as 
utrged  by  Arcantfeli  and  otlier  Italian  investigahvrs,  no  satisfactory  explana- 
tion for  its  endemic  oeeiirrence  has  been  add  need  ^  but  it  seems  to  be  inti- 
mately conneeted  with  unsanitary  ^lurronndin^s  ami  inferior  food.  This 
was  strikingly  illustrated  hy  the  experienee  of  Winckel,  Sn,  in  Gummers- 
hach  in  Germ  any,  and  of  lloeheeke  in  Sottegem  in  Holland.  The  former 
performed  13,  and  the  latter  14  Ca?Mrean  soetion?;  upon  osteoma lacie  i>a- 
tients  prior  to  1840.  Since  that  time  improvement  in  the  by^ienie  condi- 
tions of  both  villages,  toij^etber  %vith  more  lu^althy  occupation  for  their 
inhaJutants,  has  led  to,  an  alniost  total  disappearance  of  the  disease*  On 
the  other  hand,  it  may  suddenly  beeonie  en^lemic  in  localities  in  which  it 
was  previouj^ly  nnknown,  as  was  illustrated  liy  Ogata's  experience  in  the 
province  of  Tnyania  in  Japan. 

Oslconuilacia  may  atfeet  any  portion  of  the  skeleton,  but  seems  to 
select  more  particularly  tlie  j>elvis,  vertebni%  and  ribs.  The  fresh  liones 
are  yellowish  or  yellowish-hrown  in  ap|jearauee,  and  very  soft  and  brittle. 
In  advanced  eases  their  consistence  is  that  of  leather  or  wax,  so  that  they 
can  readily  be  cut  with  a  knife.  In  the  later  stages  of  the  disease  the 
spongy*  bones  present  a  markedly  areola  ted  a]>peaninee  on  section,  and  in 
some  instances  are  so  rarefied  that  only  the  outer  layers  remain  intact. 
At  the  same  time  they  lieeome  much  lighter,  the  specific  gravity  being 
frequently  reduced  hy  one  half. 

Under  the  microscope  the  marrow  spaces  are  found  to  he  greatly  en- 
larged, and  there  is  a  marked  increase  in  vascularity.  The  most  important 
change,  however,  consists  in  the  substitution  of  osteoid  tissue  in  place  of 
the  true  Imne  surrounding  the  Haversian  canals. 

All  of  the  earlier  w^riters  upon  the  subject  eonsidi»red  that  the  changes 
in  the  hone  n  suited  fnmi  decalcification,  which  was  due  to  the  presence  of 
lactic  or  a  related  acid  in  the  circulating  blood.  But*  after  the  correctness 
of  this  view  had  been  denied  hy  Yirchow  in  18J>"2,  tlie  writers  upon  the 
subject  became  divided  into  two  camps:  the  one  claiming  that  the  essen- 
tial feature  of  the  disease  is  decalcification,  and  the  other,  a  disturbance  in 
the  relation  between  resorption  and  apposition,  by  which  osteoid  instead 
of  osseous  tissue  is  formed.  Full  details  of  this  discussion  are  to  l>e  found 
in  the  writings  of  Gelpke,  Winekel,  Laufer,  Dibhelt,  Marquis,  and  Christo- 
foletti. 

One  of  the  most  important  contributions  to  the  subject  w^as  made  hy 
Fehling  in  18S8,  who  advanced  the  theory  that  the  disease  was  a  tropho- 
neurosis of  ovarian  origin.  He  believed  that  characteristic  changes  could 
be  made  out  in  the  ovaries,  and  that  these  gave  rise  to  retiex  stimulation 
of  the  vasodilators  supplying  the  bones.  Although  this  theory  serves  to 
explain  the  brilliant  results  following  castration  in  this  disease,  the  various 
authorities  are  not  yet  agreed  concerning  the  changes  in  the  ovaries. 

More  important,  from  a  practical  stand jjoint,  is  the  clinical  history  of 
the  affection.  In  its  earliest  stages  it  is  cbaractcrixed  by  pecidiar  mus- 
cular palsies^  which  more  especially  affect  the  ilio-psoas,  and  which  are 
49 
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odeii  accoiiiifanied  by  contractu it*s=  o(  the  abihictor  niuscies  of  the  thigh 
and  by  increa^erl  patollar  reflexos.  A  little  later  riipuniatoid  pains  niakt* 
their  appearanee  in  vario^is  portions  of  the  borly,  and  at  the  ^ainr  time  the 
pelvis,  ribs,  and   vertebral   column   Ijeeonie   very  sensitive  upon    pres^un.** 
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Fig.  562.  Fir.  &63, 

Fiae.  561-563. — 0«tko*iala<:ic  Pel  via. 

As  the  disease  advances  still  further  and  the  hones  l>eeoirie  softer,  various 
deformitiea  appear,  which  are  particularly  marked  in  the  vertebral  column 
and  pelvis. 

^rhe  hititory  of  ot^teomakcic  jjatieiits  is  usually  quite  eharacteri^stic :  The 
multipiironB  woman  complains  of  jiuiseular  Bvmptoms  and  rheumatoid 
pains  during  pregnancy.  The  gianie  symptoms  reeur  with  added  intensity 
in  the  succeeding  pregnancy,  and  labor  becomes  more  ditheult.  Should 
pregnancy  again  occur,  the  rheuniatuid  pains  become  severe  and  locomotion 
is  fio  interfererl  with  that  for  the  Inst  months  the  patient  is  obliged  to  take 
to  her  bed,  and  iianiotomy  or  Ciesarean  secti(»n  is  usually  necessary  at  the 
time  of  labor.  Shortly  after  delivery  the  pains  rlisappear,  and  when  the 
patient  is  able  to  get  about  again  she  notices  that  she  has  k^ome  soine 
inches  shorter  than  previously »  the  diminution  in  stature  being  eoraetimes 
associated  with  kyphotic  changes  in  the  vertebral  coluiun. 

To  sum  up,  a  history  of  rheumatoid  pains  and  diHii  uli  locoinotion  re- 
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quiring  rest  in  bed  during  pre^mancy,  associated  with  a  decrease  in  height, 
is  almost  pathognomonic;  of  osteomalacia. 

Changes  in  the  Shape  of  the  Pelvis, — The  extent  of  tlte  deformity  re- 
sulting irom  osteomalacia  depends  entirely  upon  the  degree  of  softening 
which  the  various  pelvic  bones  have  undergone.  According  to  Kehrer,  in 
the  early  stages  of  the  disease  the  |)elvis  is  simply  flattened  as  the  result  of 
the  forcing  downward  and  forward  of  the  promontory  of  the  sacrum. 

In  the  later  stages  of  the  disease,  when  the  hones  have  become  very 
soft,  the  pelvis  takes  on  a  characteristic  com] pressed  appearance.  The  hody 
weight  presses  the  promontory  still  further  downward  and  forward,  while 
the  upwari^  and  inward  forces  exerted  by  the  femora  [lUsh  the  lateral  walls 
of  the  pelvis  inward,  so  that  the  sufjerior  strait  assumes  a  trefoil  ap[icnr- 


i. 


Fio,  564.— OsTKoMALAcn:  Pelvih.  Infsriob  Strait. 


anee,  and  in  extreme  cases  becomes  almost  entirely  nbliteraterl.  At  the 
same  time  the  ischit>pubic  rami  are  approximated,  and  the  pubic  arch  is 
converted  into  a  narrow  slit  into  which  it  is  sometimes  impossible  to  in- 
sinuate the  fingers.  The  pubic  rami  are  pushed  markedly  forward,  giving 
rise  to  a  beak-like  protuberance  upon  the  anterior  wall  of  t!ie  pelvis.  Co- 
incident with  these  changes,  tliere  is  a  marked  diminution  in  the  size  of  the 
pelvic  cavity  and  of  the  inferior  strait,  though  in  not  a  few  cases,  owing 
to  constant  sitting  upon  the  softened  bones,  the  tubera  ischii  are  consider- 
ably flared  out.  In  advanced  cases  the  pelvis  is  very  much  deforuied,  and 
may  present  any  one  of  an  ahuost  infinite  variety  of  hizarre  shapes. 

Diagnosis,— The  diagnosis  is  readily  made,  as  careful  inquiry  will  usu- 
ally elicit  the  characteristic  chnical  liistory  of  the  disease;  while  exauiiua' 
tion  of  the  pelvis  will  show  that  it  is  markedly  compressed  m  all  directions, 
and  the  pathognomonic  changes  in  the  pul*ic  arch  ran  hardly  est^ape  detec- 
tion. Indeed,  the  oidy  form  of  pelvis  wit!i  which  it  might  be  confounded 
is  the  very  rare  transversely  contracted  Koiwrt  pelvis,  but  the  absence  of 
the  characteristic  clinical  history  and  the  lack  of  autero-fKjsterior  shorten- 
ing in  the  latter  will  usually  enable  one  to  rlifferenliate  between  them. 
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CHAPTER  XXXV 

ANOMALIES     DUE    TO    ABNORMAL    MALLEABILITY    OF    THE    PELVIC 

BONES  (Continued) 

^larked  degrees  of  pelvic  deforniity  exert  a  jjronouneed  influence  upon 
the  course  of  ])regnancy  as  well  as  upon  the  mechanism  of  labor.  Indee<l, 
to  be  unaccompanied  by  more  or  less  untoward  effects  the  contraction  mast 
be  minimal. 

EFFECT  OF  CONTRACTED  PELVES  UPON  THE  COURSE 

OF  PREGNANCY 

The  Position  of  the  XTterns. — In  the  early  months  of  pregnancy  a  pro- 
nounced degree  of  pelvic  malformation  may  interfere  with  the  normal 
rising  up  of  the  uterus,  particularly  if  the  promontory  of  the  sacrum  pro- 
jects so  far  into  the  supe^r  strait  as  markedly  to  overhang  the  pelvic 
cavity.  In  such  cases  the  fundus  impinges  upon  the  anterior  surface  of  • 
the  sacrum,  and  as  the  uterus  increases  in  size  it  may  assume  a  position  of 
more  or  less  pronounced  retroflexion,  which  later  may  give  rise  to  char- 
acteristic symptoms  of  incarceration. 

When  the  deformity  is  sufficient  to  interfere  with  the  descent  of  the 
presenting  part  into  the  pelvis,  marked  abnormalities  in  the  position  of 
the  uterus  are  observed  in  the  later  months  of  pregnancy.  Under  such  cir- 
cumstances, particularly  in  primiparae,  the  fundus  occupies  a  higher  posi- 
tion than  usual,  and  serious  respiratory  and  circulatory  disturbances  often 
result.  At  the  same  time,  owing  to  the  fact  that  the  lower  portion  of  the 
uterus  is  not  fixed  by  the  engaged  head,  the  entire  organ  is  much  more 
freely  movable  than  usual. 

More  important,  however,  is  the  sharply  anteflexed  position  which  the 
uterus  may  assume.  This  is  particularly  the  case  in  small  women  suffering 
from  marked  lumbar  lordosis,  in  whom  the  capacity  of  the  abdomen  is  so 
diminished  that  the  growing  uterus  seeks  to  gain  room  by  pushing  forward 
the  anterior  abdominal  walls.  The  presence  of  a  pendulous  abdomen  is  a 
sign  of  considerable  importance  in  primiparous  women,  and  should  always 
cause  one  to  suspect  the  existence  of  marked  ])elvic  deformity.  The  con- 
verse, however,  by  no  means  always  holds  good,  and  its  absence  does  not 
necessarily  indicate  that  no  disproportion  exists.  Moreover,  the  same  con- 
dition may  have  no  great  significance  in  muciparous  women,  being  gener- 
ally due  to  a  loss  of  tonicity  of  the  uterine  and  abdominal  walls  as  a  result 
of  previous  pregnancies. 
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Position  and  Presentation  of  Foetus. — A  contracteil  polvis  ])layB  an  im- 
portant part  in  the  production  of  abnormal  presentations.  In  primiparous 
women,  when  the  pelvis  is  normal,  the  presenting  part,  as  a  rule,  descends 
into  the  pelvic  cavity  during  the  last  six  weeks  of  pregnancy;  but  when  the 
superior  strait  is  considerably  contracted  this  does  not  occur  until  after 
the  onset  of  labor,  and  sometimes  not  at  all.  Vertex  presentations  still 
])redominate ;  but  since  the  head  floats  freely  above  the  superior  strait,  or 
rests  upon  one  of  the  iliac  fossae,  very  slight  influences  may  cause  the  foetus 
to  assume  other  positions.  According  to  Michaelis,  vertex  presentations 
are  rarer  by  10  per  cent,  in  contracted  than  in  normal  pelves;  while  face, 
breech,  and  transverse  presentations  occur  2  or  3  times,  and  prolapse  of  the 
cord  and  the  extremities  4  to  (>  times  more  fretpiently. 

Abnormal  presentations  increase  in  frequency  with  the  degree  of  con- 
traction, as  is  shown  by  the  following  figures  of  Michaelis,  Litzmann,  and 
Schwartz : 

Conjugata  vera  O./i — 8.5  cm.,      93.1%  vertex  presentations. 
''  ''     8.4—7.5    '*         83.8%      *'  *' 

**  *'     7.4  cm.  or  less,  64.7%      '*  ** 

Tarnier,  in  1,030  cases  of  labor  complicated  by  contracted  pelves,  ob- 
served the  following  incidence  for  the  various  presentations:  vertex,  85.13 
instead  of  96  per  cent. ;  breech,  7  instead  of  ^per  cent. ;  face,  3  instead  of 
O.G  per  cent.;  and  transverse,  4.2  instead  of  ff5  per  cent. 

As  abnormal  presentations  occur  more  frequently  in  multip^rous  than 
in  primiparous  women  even  under  favorable  conditions,  as  might  be  ex- 
pected, they  become  still  more  common  when  the  pelvis  is  contracted.  Thus, 
Schauta  estimated  that  they  are  3  times  more  frequent  in  the  fifth  than  in 
the  first  pregnancy. 

In  primiparous  women  face  and  transverse  presentations  possess  a  pe- 
culiar significance,  as  their  occurrence  is  nearly  always  associated  with 
marked  disproportion  between  the  size  of  the  head  and  the  pelvis,  so  that 
whenever  either  variety  is  encountered  one  can  feel  certain  that  the  head 
is  unusually  large  or  the  pelvis  abnormally  small. 

Size  of  Foetus.— La  Torre,  Pinard,  and  others  have  stated  that  the  chil- 
dren of  women  with  abnormal  pelves  usually  attain  a  larger  size  than  usual. 
Pinard  attributes  this  to  the  fact  that  the  head  does  not  become  engaged 
during  the  last  few  weeks  of  pregnancy,  and  therefore  cannot  press  upon 
the  lower  uterine  segment,  thus  doing  away  with  one  of  the  factors  predis- 
j)osing  to  the  premature  termination  of  pregnancy.  Wilcke  and  Riggs, 
after  careful  study,  have  concluded  that  such  is  not  the  case,  but  that 
the  children,  under  such  circumstances,  are  generally  slightly  smaller  than 
usual.  This  is  particularly  the  case  with  generally  contracted  rhachitic 
pelves,  as  such  women  are  usually  under-sized  and  would  naturally  give 
birth  to  smaller  children  than  would  larger  and  better  formed  individuals. 


CHAPTER  XXXV 

ANOMALIES     DUE    TO    ABNORMAL    MALLEABILITY     OF     THE     PELVIC 

BONES  (Continued) 

Marked  degreus  of  pelvic  deformity  exert  a  promHiiir*'*!  intluem-r  u|Kiti 
the  eoiir^e  of  ]»re^maney  as  well  ns  npoii  tlir  iriecljjuiisid  »>f  lalion  ftHlc^ed, 
to  he  unace*vnipaiiitd  by  more  or  ietis  iintowHrti  elFLHi'ts  thv  eontractiou  uuidC 
be  niinimal. 


EFFECT   OF    CONTRACTED    PELVES    UPON   THE   COURSE 

OF   PREGNANCY 

The  Fosition  of  the  Uterus. — In  the  early  months  of  pregnancv  a  pro- 
nounced degree  of  pelvic  malformiUion  may  interfere  with  the  normal 
rising  up  of  the  uterus,  particularly  if  the  |iroiiiontory  of  the  sacrum  pro- 
jects so  far  into  tlie  supe^ir  strait  as  markedly  to  overhang  the  pt'lvic 
cavity.  In  eiicli  eases  the  fundus  impinges  upon  the  anterior  ^surface  of 
the  sacrum,  and  m  the  uterus  inerca&es  m  size  it  may  as^gnme  a  position  of 
more  or  less  pronounced  retroHexion,  which  later  nuiy  give  rige  to  char- 
sieteris^tic  symfjtams  of  inearceration. 

When  the  deformity  h  siithcieut  tu  interfere  with  the  descent  of  the 
presenting  part  into  the  pelvie,  marked  ahnontialities  in  the  position  of 
the  uterus  are  observed  in  the  later  months  of  pregnancy.  Under  such  cir- 
cuniBtauces,  particularly  in  primipara\  the  fundus  occupies  a  higher  posi- 
tion than  usual,  and  seriouB  res  juratory  and  circulatory  disturhanccs  often 
result  At  the  same  time,  owing  to  the  fact  that  the  lower  portion  of  the 
uterus  is  not  fixed  hy  the  engaged  head,  the  entire  organ  is  much  more 
freely  movable  than  usual. 

More  important,  however,  is  the  s^harply  auteflexed  position  which  the 
uterns  may  assume,  Thig  is  particularly  the  case  in  suuUl  wonnm  suffering 
from  marked  lumhar  lordosis^  in  whom,  the  capacity  of  the  abdomen  is  eo 
diminished  that  the  growing  uterus  seeks  to  gain  room  hy  pushing  forward 
the  anterior  abdominal  walls.  The  presence  of  a  pcirdulous  abdomen  ia  a 
sign  of  considerable  importance  in  primiparoiis  women,  ami  should  always 
cause  one  to  suspect  the  existence  of  marked  pelvic  deformity.  The  con- 
verse, how^ever,  by  no  means  always  holds  good,  and  its  absence  does  not 
necessarily  indicate  that  no  disproportion  exists.  Moreover,  the  same  con- 
dition may  have  no  great  signiticance  in  multiparous  wcuuen,  being  gener- 
ally due  to  a  loss  of  tonicity  of  the  uterine  and  abdominal  walls  as  a  result 
of  previous  pregnancies. 
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Position  and  Presentation  of  Foetus* — A  nmtnn  h'W  jhIvis  plays  mii  iin- 
porlnnt  purt  in  the  production  of  alHiorinal  proi^untatioiiB.  In  primiparous 
women,  when  the  pelvis  is  normal,  the  presenting  part,  as  a  rule,  descendiS 
into  the  ]iehie  cavity  dnrin^;  the  last  six  weeks  of  protrnancy;  but  when  the 
Hn|ierior  ntnilt  in  eonsidii^nhly  rontraeted  thi?  does  not  occur  until  after 
the  onget  of  labor,  inid  sometimes  not  at  alL  Vertex  presentations  still 
jiredoniinate;  but  sinee  the  heutl  ilnajs  freely  alxjve  the  superior  strait,  or 
rests  uj>on  one  of  the  iliac  fos^ff.  very  slight  intiuences  may  cause  the  ftetus 
to  assume  other  position.^.  Aeeordint^  to  Miehaelis,  vertex  presentations 
are  rarer  by  10  per  cent,  in  eontnieted  than  in  normal  pelves;  while  face, 
breech,  and  transverse  pn^sentMtions  oeciir  t?  or  ;^  times,  and  prolapse  of  the 
cfjrd  anil  the  extremitit-s  4  tn  fl  tiriiee  more  fre(|nently* 

Afmormal  ]>resentations  increM,^e  in  fretpieney  with  the  degri'e  cd'  eon- 
t  met  ion.  as  is  shown  by  the  following  fiLnires  of  Miehnelis,  Litzniann,  and 
Schwartz : 

r'oiijiijj.'na  vera  9.5— S.5  cm.,       9*t.l%  vertex  prPBt^ntatioris. 

ti  '*     7.4  cm.  lit  ]vm,  64,7%      **  •* 


I 


Tarnier,  in  1,030  eases  of  labor  eojiiplieated  by  contracted  pelves,  ob- 
f^erved  the  following  incidence  for  the  various  presentations:  vertex,  85.13 
instead  of  96  per  cent,;  breech,  7  in.^tead  of  3  per  cent.;  face,  3  instead  of 
i>.G  ))er  cent.;  and  transverse,  4.*i  instead  of  "':i  [jer  cent. 

As  abnormal  presentations  occur  more  freijuently  in  nuilti parous  than 
in  primiparous  women  even  under  favorable  conditions,  as  niij[?ht  be  ex- 
pected, tliey  hecome  still  more  common  when  the  pelvis  is  contracted.  Thus, 
Schauta  csitiTnated  that  tliey  are  3  times  juore  frerpient  in  the  fifth  than  in 
the  first  prejjrnancy. 

In  primiparous  women  face  and  t rani: verse  presentations  possess  a  pe- 
culiar signiJicance,  as  their  occurrence  is  nearly  always  associated  w^ith 
marked  dis|>roportion  l>etween  the  size  of  tin*  head  ami  the  pelvis,  so  that 
whenever  either  variety  is  encountered  one  can  feel  certain  that  the  head 
is  unusiially  lar^e  or  tla^  [lelvis  ahnormally  small. 

Size  of  Foetus.— La  Tfjrre,  Pinard,  and  others  have  stated  that  the  chil- 
dren of  women  with  abnormal  pelves  usually  attain  a  larger  size  than  usual, 
Pinard  attriluites  this  to  the  feet  that  the  head  does  not  liecome  engaged 
during  the  hast  few  wrecks  of  pregnancy,  and  therefore  c^annot  press  ii|>on 
the  lower  uterine  segment,  tltus  doing  away  with  one  of  the  factors  predis- 
posing to  the  premature  termination  of  pregnancy,  Wileke  and  Higgs, 
after  careful  study,  have  eoneluded  thai  such  is  not  the  ease,  but  that 
the  eliildren.  under  such  circumstances,  are  generally  slightly  smaller  than 
usual.  This  is  particularly  the  case  with  generally  contracted  rhaehitic 
pelves,  as  such  women  are  usually  under-8ia:ed  and  would  naturally  give 
birth  to  smaller  children  than  would  larger  and  better  formed  individuals. 
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MECHANISM   OF  LABOR    IN   SIMPLE   FLAT   AND   FLAT 
RHACHITIC   PELVES 


The 


possibility  of  the  occurrence  of  spontaneous  hibor  in  flat  pelves  He- 
pends  priniarily  upon  the  degree  of  contractionj,  and,  when  this  is  not  ex- 
cessive, upon  tlie  foUowini^  additional  factors:  the  size,  couipresgihility^  and 
malleahility  of  the  f(etal  Iiead,  and  the  eliaraeter  of  the  expulsive  forces. 
The  measureiuentis  of  tlie  pelviR  can  l»e  estiiiuitrd  vS'itli  toh^ralde  aeeuraey, 
Imt  tfiere  are  lu)  satjst'aetory  uiethods  of  deterijiiiiing  in  advance  the  size 
and  other  properties  of  the  liead.  and  not  until  lalmr  is  well  advanced  can 
one  tell  at  all  aj)prox[niately  what  the  uterus  can  do. 

In  7(H  eases  of  lat>or  in  coutraeted  pelves,  oceurring  in  my  clinic  up  to 
July,  li^)10,  jipontam-ous  delivery  occurred  in  74, 7 (i  per  cent.,  antl  l»ecame 
less  frequent  the  more  marked  llie  pdvic  deformity.  ThuH,  when  the 
conjngata  versi  racaf^ured 

10 — 9.0  em.   Kpontaneims  dHivpry  f>conrre<l   \n  85.1% 


9—8.6  ** 
S..!— 8.1     ** 

8—7.5  " 
7.5  em.  or  less 


7S.5% 
01.3% 
37.8% 
29.4% 
13.3% 


Even  when  delivery  is  elTected  spontaneously  and  without  any  undue 
delay,  certain  characteristic  abnormalities  can  be  observed  in  the  meelmnism 
of  labor,  by  which  the  experienced  obstetrician  is  enabled  to  dia^ose  the 
presence  of  a  ilat  pelvis  without  resorting  to  pelvimetry. 

Inasmuch  as  in  tlie  varieties  of  pelves  under  consideration  the  contrac- 
tion is  practically  limited  to  the  anterior  posterior  diameter  of  the  superior 
strait,  while  the  transverse  diameter  remains  unchanged,  or  may  even  he 
slightly  enlarged,  it  is  evident  tbat  the  obstacle  to  the  passage  of  the  childV 
head  is  offered  by  the  shortened  eonjugata  vera;  and  wlicn  tbis  measures 
less  than  f*  or  USi  centimeters  it  becomes  out  of  the  nuestiiin  for  the  hipari- 
etal  diameter  of  the  head  to  pass  through  it,  unless  it  undergoes  &omo  dimi- 
nution in  size.  Accordingly,  when  engagement  is  occurring,  the  head  slips 
to  one  side  so  as  to  bring  the  shorter  Iniempora!  diameter  in  relation  with 
the  eonjugata  vera.  As  a  result  the  long  arm  of  tlie  head  lever  l>eeonies  dis- 
placed to  the  side  of  the  occiput,  so  that,  under  the  influence  of  tlie  uterine 
contractions,  the  anterior  portion  of  the  head  descends,  while  the  occipital 
portion  rises  up.  Consequently  the  large  fontanelle  becomes  n\ore  reailily 
accessilile  to  the  examining  finger  on  one  side  of  the  pelvis,  and  the  small 
fontanelle  less  so  on  the  other.  At  the  same  lime^  owing  to  the  fact  that 
the  transverse  diameter  of  the  superior  strait  is  not  shortened,  the  head 
tends  (o  accommodate  itself  to  it,  so  that  its  long  axis,  as  indicated  by  the 
sagittal  suture,  comes  to  lie  transversely. 

More  characteristic  still  is  the  abnormal  attitude  whieli  the  head  a^ 
fiumes  when  the  disproportion  between  it  and  the  pelvis  is  at  all  marked, 
when  we  may  have  what  is  known  as  an  anterior  parietal  presentation^    In 
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(his  the  presfiiting  part,  which  is  tho  anterior  parietal  InmQf  occupies  tlie 
superior  strait  in  such  a  manner  that  the  sagittal  sutiire  lies  just  in  front  of 
the  promontory.  In  such  circumstances  the  anterior  shoulder  is  readily 
distinguifilied  upon  external  palpation.  According  to  the  explanation  gen- 
erally accepted,  this  condition  is  brought  about  by  the  abnormal  relation 
borne  by  the  axis  of  the  anteflexed  uteriie  to  the  plane  of  the  superior 
strait*  as  the  result  of  which  the  posterior  portion  of  the  head  is  pressed 
against  the  promontory  of  the  sacrunu  where  it  Ix  comes  arrested,  while  its 
anterior  portion  is  forced  into  the  pelvis. 

This  presentation  is  simply  an  exaggeration  of  the  so-c^lk^d  Naegele's 
obliquity,  and  the  mechanism  of  descent  is  readily  underMood  when  we  com- 
pare the  passage  of  the  head  through  the  abnormal  superior  strait  to  the 
mano'uvre  necessary  to  pass  a  stick  of  a  certain  length  through  a  ring  of  a 
eomewdiat  shorter  diameter.     To  do  so  one  must  depress  one  end  of  the 


Fio.  'jflHlj.^— KeowiNo  ANTEBion  Parietal 
Prk»entation. 


FI0.M94 — Showinu  the  Pabsauicof  an  An- 

TSmOR  PABltCTAL  P1IE8KNTATION  TH710UOH 

THE  iSuf  EHiuH  Strait. 


stick  SO  as  to  allow  it  to  enter  the  ring  obliquely,  and  after  it  has  partially 
passed  through  its  other  end  will  descend  without  dilliculty.  Sellheim  sug- 
gests that  this  presentation  provides  a  mechanism  for  effecting  a  diminn*- 
tion  in  the  transverse  diameter  of  the  head.  He  eousiders  that  the  sutures 
are  so  arranged  that  one  lateral  half  of  the  liead  can  be  displaced  to  some 
extent  beyond  the  other,  just  as  in  pushing  one  half  of  an  oval  beyond  its 
fellow  the  greatest  transverse  diameter  will  become  coosidcrably  diuiinished. 
In  ffrdtT  for  desL-ent  of  the  head  to  oirur,  the  postiTior  parietal  bone 
is  firndy  jirci^sed  against  the  promontory  of  the  sacrum,  while  under  the 
influence  of  the  uterine  contractions  llie  anterior  portion  of  the  head  is 
slowly  forced  d(»wn  into  the  pelvis  along  the  posterior  surface  of  the  sym- 
physis pubis;  after  this  is  accomplished  the  posttrior  portion  passes  over 
the  promontory  and  enters  the  pelvis,  tho  sagittal  suture  at  the  same  time 
moving  forward.  Accordingly,  when  the  contraction  is  marked^  the  pos- 
terior portion  of  the  head  must  be  subjected  to  considerable  pressure,  as  is 
demimst rated  by  the  presence  of  a  more  or  less  wcll-defhu;^d  curvt^l  depres- 
sion, just  behind  the  coronal  suture,  upon  the  side  of  the  head  which  was  in 
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contact  with  ttiu  proniontorv.  AUvr  the  posterior  parietal  bone  has  pas!?ecl 
the  suporior  strait,  all  ret^istanci^  has  been  nverrorne,  Hntl,  owing  to  the  fact 
that  the  lower  portion  of  the  pelvifi  is  often  lari^^er  than  u^uaV«  the  rest  of 
the  labor  is  iirompily  acconrplished. 

In  about  one- fourth  of  the  cases,  ae«'ording  to  Litzmann*  the  reverse 
condition— the  posterior  pariektl  presentation — i^  ott^ervefL     The  ^gittal 


i^ 


rut,  567, — Showisg  roLsriiuiou  Faioktal 

PllESENTATlON. 


TKltlOH  PAKlKTALPlHiSENTATION  THIiOTTClH 

8uP£KioR  Strait. 


yf 
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Future  now  lies  almost  in  eontact  with  the  ^lyinpbysis  put>if5,  while  the  jk>&- 
terior  parietal  bone  oecupie.s  the  superior  stniit»  and  in  marked  cases  the 
posterior  ear  of  the  child  can  be  felt  just  above  the  proniontory»  so  that  the 
condition  h  mxwtlmm  spoken  of  as  an  ear  presentatiotu  The  long  axis 
of  the  child's  body  foruu-*  an  obtuse  angle  with  its  head,  and  iipon  palf^ation 

the  anterior  portion 
of  the  latter  can  he 
felt  as  a  prominent 
tumor  lying  above 
the  symphysis. 

In  order  for  the 
head  to  enter  the 
pelvig  its  posterior 
portion  must  he 
pushed  down  past 
the  promontory  of 
I  be  sacrum,  after 
vvbicli  it^  ante- 
rior portion  de- 
scends along  the  synipbvjsis  pubi?*,  while  at  the  same  time  the  sak^itt^il  suture 
approaches  the  mid-line  of  the  pelvis.  After  this  has  occurred  labor  takes 
place  in  tlte  usual  rurinntT, 

The  nuide  of  jjrodiKtinn  i>f  this  alinoruiality  is  not  definitely  iinderstood^ 
although  it  is  observed  nujst  frer|u*'ntly  when  the  grade*  of  contraction  rs 
nuirked,  the   [lehic   incliniition  ionsidenildy   increased*   and   tlie   abdomen 
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not  pendulous.  Hie  presentation  i^  ^^eiK  rally  consiJered  us  very  unfavor- 
able by  the  Germans,  as  the  line  along  which  the  uterine  contractions 
are  transniitted  is  given  another  direction  at  the  neck,  which  is  niucli  less 
advantageous  than  when  the  sjjinal  eoluum  and  liead  form  a  continuous 
axis.  Tarnier  and  Yarnier,  on  the  other  liand,  hold  that  the  pos^terior 
parietal  presentation  occurs  mueli  more  frequently  than  the  anterior,  and  is 
without  ominous  prognotitic  !?i<jnificance.  In  my  experience,  however,  it  has 
occurred  fcir  legs  frei|ueutly  tlian  the  imtertor  variety,  althou^^di  in  nuiny 
cascsi  it  hti?  not  been  associated  with  a  piirttcukrly  dithcult  lalior. 

When  tlie  prnmmitnry  of  the  tsjRruni  protrudes  into  the  b*u[ierior  strait 
in  such  a  way  as  to  render  it  reniform  in  outhne,  it  is  impossil)le  for  the 
liead  to  assume  its  usual  transverse  position,  and  the  m^dttal  suture  must 
occupy  an  obUcpie  diatiietcr  ( l"'ig.  5^9),  In  rare  instances  the  prumontorv 
may  i^roject  so  far  forward  as  to  make  the  superior  strait  rescMihle  the 
figure  8.  TTndcr  such  cinnnistances  only  one  side  of  it  is  available  for  the 
jiassage  of  the  head,  and  Breisky  has  desi^mated  the  condition  as  exira- 
mrflian  rtujagenipuf.  Xntiirally,  ciIIkt  wt  tliese  ci>uditious  serves  to  ex- 
aggerate the  det^ree  «d'  disprnpdrticui. 

When  the  pelvic  contraction  is  complicated  hy  the  existence  of  a  face 
presentation,  the  prognosis  becomes  more  dubious,  as  it  is  more  ditlicult  for 
the  taic  than  for  the  vertex  to  pass  the  contracted  superior  strait^  and 
accordingly  tl»e  cniirse  of  lalior  is  uudidv  prnhmijt'd. 

Breech  presentations  likewise  conij)licate  matters  1 
imperfect  adaptation  of  the  breech  to 
the  superior  strait  frequently  facilitates 
prola]ise  of  the  eon!  or  of  one  or  more 
of  the  extremities.  In  such  circuiu- 
stances,  although  the  prognosis  for  the 
mother  remains  favoralde,  the  cbihrs 
life  is  endangered.  T!iis  is  especially 
true  when  the  contraction  is  marked, 
as  considerable  ditticulty  may  he  expe- 
rienced in  extracting  the  after-coming 
head,  which,  in  passing  through  the 
contracted  sy]>erior  strait,  follows  a 
mechanism  analogous  to  that  ohsi^rvcd 
in  anterior  parietal  presentations.  In 
otfier  words,  its  posterior  portion  is  ar- 
rested at  the  promontory,  while  its  anterior  portion  |«iasos  down  beliind  the 
symphysis,  after  wluch  its  posterior  portion  descends. 


nmie  extent,  as  the 


Fig,  570, — ^Sbowinu  PAiWACiie  of  Afteii- 
ruMiNd  Head  thkocoh  Superior 
Strait;  Dahkku  ('HiLrj  Last. 


MECHANISM  OF  LABOR  IN  GENERALLY  CONTRACTED 
FLAT  AND  GENERALLY  EQUALLY  CONTRACTED  RHA- 
CHITIC   PELVES 

The  mechanism  of  labor  in  generally  contracted  Oat  pelves  varies  ac- 
cording to  tlie  extent  tif  the  deformity  and  the  sluipe  of  the  pelvis — that  is, 
according  as  it  apprf>achcs  nmre  closely  to  tlie  Hat  or  to  liie  generally  con- 
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trartt^d  type.  In  tin*  foniiiT  case,  providtMl  tlit*  cuntradion  he  not 
iiiarkiMl,  the  mediariism  of  labor  will  be  identieiil  with  that  just  ilescril>e*i 
fnr  fiat  pohes,  whereas  in  the  latter  the  head  will  heeume  sharply  flexed  and 
he  horn  by  the  nicclmnisni  wliieh  we  nhnW  eonsider  in  detail  when  we  studv 
the  ^'enerally  cont ranted  or  jiisto-minor  pelvis, 

In  the  ^^enerally  and  e<]ually  contracted  rhachitie  pelvi?  the  mechani^in 
corresponds  to  that  observed  in  the  jiisto-ininor  pelvis;  while  in  the  pe^eudcv 
osteomalacic  forms  the  contraction  is  usually  so  marked  that  the  child  can* 
not  be  bnrn  per  vias  natural es, 

COURSE  OF   LABOR   IN   CONTRACTED   PELVES 


Wlien  tfie  jielvic  deformity  if  siitTiciently  marked  to  ])revent  the  head 
fmiti  entering'  the  i^npcrior  strait  divrin^^  the  lai^i  few  weeks  of  pregnancy* 
or  at  the  onset  of  uterine  contract iont^,  the  course  of  hdior  is  nsually  unduly 
prolonged.  In  tlie  first  stage  this  is  due  to  imperfect  dilatation  of  the 
cervix,  and  in  the  second  to  the  time  required  to  m  mold  and  eoiifigiirc 
the  hend  as  to  render  jyossible  its  entrance  into  the  i>elvic  cavity. 

Abnormalities  in  Dilatation  of  Cervix. — Normally,  dilatation  of  the  cer- 
vix is  brought  about  by  the  iinniptnred  membranes  acting  as  a  hydro- 
static wedge,  and  after  their  rupture  by  the  direct  action  of  the  presenting 
part.  In  contracted  pelves,  on  the  other  hand,  when  the  head  is  arreisted 
at  the  superior  strait,  the  entire  force  exerted  by  the  titerus  acts  directly 
ujHUi  the  portion  of  membranes  in  contact  with  the  internal  08»  and  conee- 
qucntly,  as^  its  force  h  not  Iiroken  by  the  intervenint^  bead,  m  in  nonnd 
labor,  prematura  rupiure  frequently  results,  ixieurring,  according  to  Lili- 
nmiin,  in  2it  per  cent,  of  the  eases. 

After  rupture  of  tht^  nieudmines»  further  dilatation  cannot  take  place 
until  the  present  in «,^  part  is  able  to  exert  a  direct  pregsure  upon  tlie  eervix, 
jind  this  is  out  of  the  ques^tion  until  a  long  suecossion  of  strong  paini^  have 
nudded  the  head  sutfieiently  to  permit  its  descent,  or  have  led  to  the  for* 
matioii  of  a  en  put  Kuccedanenm  upon  its  most  dependent  portion. 

Even  after  the  cervix  is  completely  dilated  considerable  delay  may 
occur,  and  it  sometimes  requires  liours  to  mold  the  head  to  the  pelvis. 
In  Hat  pelve?  the  Jalior  is  promptly  tertnimtted  as  soon  as  the  contracted 
suix  rior  strait  is  passed*  hut  in  the  generally  contracted  varieties  this  is  not 
the  case,  inasmueh  as  the  hindrance  jxTsietB  throughout  the  entire  pelvic 
canal. 

Abnormalities  in  Uterine  Contractions. — Frequently  the  course  of  labor 
is  still  furtlier  [irolongi^d  owing  to  faulty  uterine  con  tractions.  This  is 
rarely  the  case  in  rhachitic  primijiara^^  in  whom  the  pains  are  usually  very 
etfieient;  but  in  multipara^  in  wdiich  previous  dilheult  latjors  have  weak- 
ened the  uterine  musculature,  secondary  uterine  inertia  frequently  occurs  as 
the  result  of  exhaustion. 

Occasionally  the  uterus,  instead  of  presenting  signs  of  i^econdarv^  inertia, 
may  become  iefanicallff  vontracfetL  This  is  an  exi^remely  serious  condition, 
as  it  cannot  lead  to  the  termination  of  labor;  and  at  the  same  time  markedly 
increases  the  danger  of  uterine  rupture.    If  this  complication  does  not  yield 
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promptly  to  the  arlrninistralion  of  scdaUvos,  it  afTonls  an  imperative  indica- 
tion for  tlip  ti'rmiiiatioji  of  lahor  by  one  means  or  annilu^r. 

Banger  of  TTteriiie  Rupture. — Almorma!  tliinnlng  of  the  lower  uterine 
segiiieiit  froqueiitly  cooi^titiites  a  very  ^erioug  danger.  W\wn  the  dispropor- 
tion between  the  bead  and  the  pelvis  is  so  pronounced  that  engagement  does 
not  oecnr,  the  lower  nterine  segment  hecomes  markedly  stretdied  during 
a  j)rolonged  second  stage,  and  tlie  danger  of  rupture  i»eeoines  inuninent» 
In  such  cases  the  contraction  ring  can  be  felt  as  a  transverse  or  oblique 
ridge  extending  across  the  uterus  somewhere  between  the  symphysis!  and 
the  nmbiliens,  and  occat^icaially  at  the  level  of  the  latter,  while  fiometimes 
its  position  is  clearly  visilile.  Thinning  of  the  lower  uterine  segment  is 
particularly  liable  to  occur  in  the  generally  contracted  variety  of  rhaehitic 
pelvis,  since  the  lower  end  of  the  cervix  may  be  naught  he t ween  the  chibl*s 
head  and  the  j>elvic  brim,  nod  tluiH  be  [prevented  from  retracting. 
Whenever  thii*  condition  is  noted  prompt  delivery  is  urgently  indicated:  but 
at  the  same  time  great  caution  is  necessary  on  the  part  of  the  physician  lest 
his  nuinamvres  give  rij^^e  to  traumatic  rupture. 

Production  of  Fistulae.— Wlien  the  presenting  part  is  firmly  wedged  into 
tl»e  sujicrior  t^trait,  but  nudges  no  advance  for  a  hjug  tiinCj  portions  of  tb«^ 
generative  tract  lying  between  it  and  t!ie  pelvic  wall  may  he  subjected 
to  undue  pressure.  As  a  result  the  circulation  is  interfered  witli  and 
necrosis  follows,  which  may  manifest  itself  a  few  days  after  labor  by  the 
appearance  of  vetjico- vaginal,  vesico-c^ervical,  or  recto- vaginal  fistulas  de- 
})ending  npon  the  part  involved,  Tliese  conditions  are  not  to  be  feared  so 
long  as  the  membranes  rc^uain  intact,  but  are  liable  to  follow  a  very  pro- 
longed second  stage. 

IntTa-partnm  Infection.— Infection  h  another  serious  danger  to  which 
the  patient  i:^  exposed  in  prolonged  labttrs  complicated  by  contracted 
pelvis,  particuhirly  when  examined  repeatedly  by  a  physician  who  does  not 
obserYG  the  most  stringent  aseptic  technique.  If  the  amniotic  fluid  becomes 
infected,  fehrib'  symptoms  appear  during  labor,  while  in  other  cases  the 
micro-organisms  pass  through  the  fietal  membranes  and  invade  the  uterine 
w^alls,  giving  rise  1r>  tlie  ebaract*  ristic  inanifestations  of  infection  during 
the  puerperiunu 

In  other  instances  gas-producing  luictcria  may  he  introduced  into  the 
uterus,  which  sonn  becomes  distended  with  gas  as  a  result  of  their  activity 
- — fijmfmmies  uirri  or  phijsomrira,  Tliis  condition  usually  follows  infec- 
tion with  bacillus  aerogenes  capsulatns,  |>artieularly  when  the  child  is  dead. 
It  was  formerly  attributed  to  the  entrance  of  air  into  the  ut^^riis,  hut  at 
present  such  an  explanation  must  be  regarded  with  skepticism.  For  fur- 
ther details  the  reader  is  referred  to  the  chapter  upon  Puer])eral  Infect iiui, 

Eupture  of  the  Pelvic  Joints, —  In  rare  instances,  j)articiilar!y  when  the 
pelvis  is  contracted  in  its  lower  portion,  spontaneous  rupture  of  the  sym- 
physis pubis  or  of  one  or  both  sacro-iliae  joints  has  been  observed.  Such 
cases  have  been  reported  by  Ahlfeld,  Schauta,  Braun-Fernwald,  l>e  I^ee, 
Mayer,  and  others,  thougli  in  the  majority  the  injury  is  produced  hy  in- 
judicious metliods  of  delivery. 

Effect  of  Labor  upon  the  Child. — ^So  long  as  the  n^emhrane^  remain 
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intact  the  oJiii^l  t^utfrrs  but  littk'  Jfroni  i\\v  prulniigL'd  labor;  hut  after  tl: 
ru)>tiire,  frequt^itt  and  j)roloiigeil  utcriiif  I'tintraL'tions  oxcrt  a  deleterious 
iDfluence  upon  it.  This  is  rlue  in  great  part  to  interference  with  tlie  pla- 
cental circulation,  whith  j^ooner  or  later  leads  to  uianifestations  of  asphyxia- 
tion* Now  itnd  a^ain  premature  Beparation  of  the  placental  occurs,  causing 
certain  death  to  tht*  chibL 

After  the  uiernljranes  have  ruptured,  and  particnlarly  during  the  second 
stage  of  labor^  prolonged  prep^ure  exerted  upon  the  head  is  not  without 
influence  upon  the  child,  in  some  casein  leading  to  vagus  stinuilatinn  with 
its  resulting  slow  pulse  and  consequent  gi-adual  asphyxiation. 

Prolapse  of  the  Cord. — A  inueli  uiore  seriou^i  and  fn^ji^ent  eorujilieatinu 
for  the  child  is  pn/hi|ise  of  the  cord,  the  oeenrrenee  ^>f  which  is  facihtafed 
by  imperfect  adaptation  hetweeii  the  jyrei^enting  part  and  the  pelvic  inlet. 
The  condition  exerts  no  inHiiexiee  i\]\tm  the  eourR^  of  labor,  hut  in  the 
majority  uf  eai^es  death  of  the  child  results  from  eornpre8^ion  of  the  cord 
helwcen  the  prcHcnting  j>art  and  the  pelvic  wall,  unless  proinj»t  delivery 
can  be  aecomplijihed.  This  must  be  regarded  a  a  one  of  the  nui^t  fn mient 
causes  of  fcBtal  death  in  spontaneous  labor  in  contracted  pelves, 

Ckangea  in  Scalp  and  SkulL— As  has  already  been  jitated,  a  marked 
caput  is  freijuently  develofied  upon  the  most  dependent  part  of  the  head, 
and  alhision  has  been  made  to  the  part  which  it  sometimes  plays  in  tlie 
dilatation  of  the  cervix.  In  many  instancejs  it  may  assume  very  consider- 
able proportions,  but  is  without  wguificance  so  far  as  the  life  of  the  child  ig 
concerned,  usually  difiappearing  within  a  few  days  after  l>irth.  When  well 
marked  it  may  lead  to  serious  diagnostic  errors,  as  it  uuiy  project  almost  to 
the  pelvic  floor  while  the  head  is  etill  above  the  brim,  so  that  an  inexiicri- 
enced  physician  may  mistake  it  for  tlie  head  and  thus  be  tempted  to  rc^^ort 
^^^^^.  to  ill-timed  operative  measures, 

^^^^^^^^  Wlien  the  disproportion  between  the  eize 

^^^^^^^^^Lr\^  ^^f  ^1^^  ^^'^^^^  ^^nd  the  peh'is  is  eonsiclerable. 
^^^^^H^^^L^.  J  it  is  apjmrent  that  the  former  can  only  pa$$i 
^^^^^^r^^^\.  through  after  a  process  of  molding  and  ae- 
^^M      r^^  \       erMumodation,  which  is  usually  spoken  of  m^ 

^^ft^^^  AJI       ionfigurafton.    In  exceptional  cases  the  he#id 

^ — ^s!^^L_,.^BP       '^^^y  descend  into  the  pelvic  cavity  compara- 
//^WtK//^^r         lively  early  in  jjregnancy,  and  as  it  cannot 
^i\       \^^^^^^  readily  escape  \i  undergoes  fnrther  develop- 

ment in  that  position,  and  in  con&equenee 
presents  characteristic  deformities  at  birth« 
the  part  within  the  pelvis  being  markedly 
flattened,  while  that  above  is  unusually 
large,  as  shown  in  Fig.  571. 

Under  tlie  influence  of  the  strong  uterine 

contractions    the   various   bones   compn^ini^ 

the  skull  come  to  over  hi  |>  one  another  at  the 

various  sutures.    As  a  rule  the  median  margin  of  the  jmrietal  hone,  which 

16  in  eontaet  with  the  promontory,  becomes  overlapfied  hy  that  of  ita  fellf»Wt 

pod  the  same  cjccurs  with  the  frontal  Ixmes.     The  occipital  bone,   on  tfaf 


Fio.  671. — SsowiKO  Molding  or 
HuAD  IN  A  Genera uLY  Con* 
TRAeTBI>   Rhvchitk'  PELVr». 
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other  hand,  becoinuE;  i^liavi'd  imilivr  the  [mrietal  hones,  bu  that  ibe  po^tt^riur 
margins  of  the  latter  frij(]iu^ntly  overlap  it.  Thet^e  changes  are  usually 
accooipli^hed  without  detriment  io  the  child,  thouj[rli  when  the  dit^trtrtion 
is  nnirkod  they  uceasiunally  U^^id  to  rupture  nf  i\w  hmgitudiiuil  si  oris,  fol- 
lowed hx  falal  ha^inorrhago. 


V 


/. 


or  Skull  tTuriiier). 


OF  SittiUL  (Taniier) 


At  the  i^aiue  time  the  head  also  becomes  molded,  and  the  parietal 
bone  which  was  in  contact  with  the  promontory,  usually  shows  signs  of 
having  been  t^nlgected  to  marked  pret*sure,  sometimes  becoming  very  jnoch 
Jlaltened.  Thii*  proecstg  is  more  readily  aecorjiplished  wlien  the  bones  of  the 
head  are  imi>erfeetly  oBsified,  in  rare  instances  the  gknll  being  so  soft  that 
it  yields  to  pressure  as  readily  as  the  shell  of  a  soft  crab.  This  property  is 
of  marked  imjiortance,  and  serves  to  ex  |  da  in  the  difference  in  the  course  of 
labor  in  two  apparently  similar  cases  in  which  the  pelvis  and  the  head 
present  identical  measurements. 
Ib  the  one  the  head  is  soft  and 
readily  molded,  8o  that  s]>ontane- 
ous  labor  can  result :  in  the  other 
the  more  resistant  fiv-ad  retains  its 
original  sluipc,  and  a  radical  oper- 
ative finx'edorc  bceonies  necessary 
for  its  delivery. 

Reference  has  already  been 
made  to  the  prei<sure  marks  ujjon 
the  scalp  covering  the  portion  of 
the  head  which  passes  over  tlie 
promontory  of  the  sacrum.  These 
are  frequently  ver>^  characteristic 
in  appearance,  and  from  their  h>- 
eation  enable  one  to  determine  tlic 
movements  which  the  head  has 
undergone  in  passing  thmugh  the 
superior  strait     Much  more  rarely 

similar  marks  apfiear  on  the  portion  of  the  head  which  has  been  in  contact 
with  the  svmjthysis  puliis.  These  marks  have  no  influence  upon  the  well- 
being  of  the  ehihi,  and  usually  disaj>|»ear  a  few  daye  after  birth,  although  in 


Fio.  574, — Cro-d     Born     StKiNTANBOuaLT 

TUnoeUH    (iE:NKRAL,X.y   C(mTKAC?TED    RfiA- 

CHiTic  Pelvis,  Cunjuuata  Veiia  7.25  CeN- 
AND  Depression  of  Skull, 
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c'xreptional  injitances  t}ie  prL■s^lll^Q  may  linve  been  so  scverp  .is   to  IpjiiI  to 
ne<'rat4i8  and  eloii^hiDg  of  the  f>vn\]\ 

In  a  small  nunilu-r  of  cases  frarfni-es  of  the  skull  arc  met  with.  This 
accidunt  usually  follows  violent  atli'iiipts  at  delivery*  though  occasionally 
it  may  occur  spontaneously.  These  fractures  are  of  two  varieties,  appearing 
cither  as  a  shallow  t^utter-like  groove  or  as  a  spoon-shapi-d  dcpressiun  just 
posterior  to  the  coronal  suture.  The  former  is  relatively  eoninion,  and  as  it 
involves  only  ihv  external  phite  of  the  hone  is  not  very  dangerous ;  wherea.* 
the  latter,  if  not  operated  ujntu,  leads  to  (he  death  of  the  chikl  in  about  50 


Fio,  575. 


-pRESrtUKB  MaRKU  from 
PllOMONTORY. 


Fio.  576. — Spoon-Shaped  FRAcrume  or 
Skui^l  (Tanuer). 


per  cent,  of  the  cases,  since  it  extends  through  the  entire  thickness  of  the 
skull  and  gives  rise  to  projections  upon  its  interior,  which  exert  injurious 
pressure  ujion  the  hrain.  In  sueh  eases  it  is  ad  visa  hie,  as  soon  as  convenient 
after  labor,  to  elevate  or  remove  the  depressed  portion  of  the  skull,  as  may 
he  indicated,  in  the  hope  of  preventing  the  occurrence  of  pressure  symp- 
toms, 

I  Prognosis  for  the  Mother. ^The  prognosis  as  to  the  outcome  of  labor 
conifilitated  hy  contnuted  jielvis  dejiends  not  only  ui)on  the  degree  of  con- 
traction, hut  also  upon  the  other  factors  to  wddch  we  have  already  alluded. 
It  may  he  said,  however,  that  spontaneous  hirth  of  a  fully  developed  child 
cannot  occur  when  the  conjugata  vera  measures  7  centimeters  or  less,  and  is 
very  unlikely  when  it  measures  7.5  cm.  Ahovc  the  latter  limit  it  becomes 
more  and  more  frequent  the  less  marked  the  pelvic  distortion. 

In  our  series  of  7<)1  cases  studied  in  1910,  not  including  funnel  pclvee. 
74.7<i  per  cent,  of  the  cldhlren  were  horn  spontaneously,  and  the  inciclent^ 
increased  to  81.7*1  per  cent,  when  the  deliveries  hy  low  forceps  were  de- 
ducted, in  which  the  operation  had  naturally  no  connection  with  the  pelvic 
deformity.  These  results  compare  very  favorably  with  those  of  other  in- 
vestigators, as  is  shown  hy  the  following  figures: 


Valetiey     ,.,.,......,  69      per  cent. 

Pehara     . , 72.4  per  ceot. 

Bar 76.J5  per  cent. 


Burger    . . , , , 77,8  per  coot, 

Kronig 78,5  per  cent, 

BaiB4*h     ,  ,80      per  ceut. 


The  probability  of  gf>ontaneous  labor  decreases  rapidly  with  tlie  dej 


of  pelvic  tniih-jirtinii.  i\>  is  t^liowji  liy  llio  rnllcpwiiig  imnlysis  tif  my  cases,  in 
which  the  third  tolynin  ^ivus  thi'  tntnl  incirlcncc,  and  the  fourth  column 
the  corrected  incidence  obtained  by  deducting  all  operations  not  due  to  pel- 
vic indications: 


rONJ0GATA   VERA 

(Obtained  by  deduct idr  Lfi  em, 
from    Diagonal  Conjugal ai 

NUMBER 

or 

CASUS 

SPONTANEOUS 
I^BOR, 

0RO8S 

SPONTANEOLT8 

LABOR, 

CORRECTED 

10    -9.6fni.. ,... 

9,5-9,1  cm.,    , ,., , 

9-8  6  eiB .    .    , 

248 

270 

in 

37 
17 

15 

85.1% 
78,5% 
61.3% 

37,8% 
29.4% 
13.3% 

04,     % 

84.3% 
67,6% 
37.8% 
29.4% 
20.    % 

8.5-8.1  cm. 

8    -7-6  cm. 
7.5  cm.  or  lf'88 

Furthermore,  if  we  cnlcuhue  the  length  of  the  conjugata  vera  by  de- 
dncting  2,  instead  v(  l.tj,  centimeters  from  the  diagonal  conjugate^  as  is 
done  l)y  most  other  auihoritics.  our  results  appear  f^till  more  f[ivorably,  as  i^ 
shown  Uy  tlic  f<ilhnvin«^'  tnliuliition : 


^ 


CONIUOATA    VERA 

BURGER 
IS 

5,288  CASES 

PEHAM 
IN 

885  CASES 

BAISCH 
IN 

927  CASES 

WILLIAMS 

IN 
701    CASES 

10     -9.6  em .,. 

9.5-8.6  em... 

89     % 
80     % 

54.4% 
9.9% 

89     % 
80.5% 
63.8% 
14.8% 

94     % 
90    % 
65    % 
18    % 

89.8% 
60.1% 
25     % 

8.5-7.6  em 

7  -  5  cm.  or  leaa, 

Generally  speaking,  the  prohaluHty  nf  spontaneous  labor  is  somewhat 
less  in  generally  contract ed  tluin  in  fhit  pelves  prepenting  the  finmv  conjugata 
vera,  it  being  cui^tonutry  to  calculate  that  half  a  centitnctcr  must  be  added  to 
the  conjugata  vera  of  the  former  to  reduce  it  to  terms  of  the  latter.  This, 
however,  is  denied  by  Rniseh.  and,  in  my  own  experience,  the  expected  diffi- 
culty is  UFually  con^penpated  fnr  by  the  somewhat  smaller  size  of  the 
children. 

The  danger  to  the  mother  depends  njton  the  cowrse  of  labor,  the  per- 
fection with  which  aseptic  technique  h  oljserved,  and  the  treatment  pur- 
sued in  operative  cases.  Speaking  broadly,  the  maternal  mortality  after 
f^pontaneoiis  labor  should  be  hardly  greater  than  that  observed  in  nor- 
mal pelves,  if  the  case  is  conducted  pro]>erly.  On  the  other  luind,  if  spon- 
taneous labor  does  not  occur,  and  the  patient  is  left  to  herself,  she  will  die 
undelivered,  either  from  hsemorrliage  resulting  from  uterine  rupture  or 
from  mfection.  In  operative  cases  the  prognosis  depends  entirely  upon  the 
choice  of  the  operation,  the  surroundings  of  the  patient^  and  the  degree  of 
perfection  of  the  technique. 

In  our  7(^\  cases  of  labor  complicated  by  contracted  pelves  there  were 
50 
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11  iimlenjal  dridhs?  (1S)7  |ht  fL-nt.).  It  should  !h'  hhuL  however,  that  4  of 
these  patierits  were  pnifoundly  infected  wheu  first  R^eii,  as  the  resuH  of 
attempts  at  delivery  outside  of  the  hospital,  and  cultures  taken  from  the 
uterine  cavity  at  the  time  of  delivery  demonstrated  the  presence  of  the 
rnienvorganisnis  whieli  caused  the  fatal  infection,  leaving  a  net  niortalit)' 
of  LO  per  eent. 

Bar  had  one  maternal  death  Jn  106  cases  and  Baisch  four  deaths  in 
809  cases,  a  uiortality  of  0.51>  and  0.50  per  cent,  respectively.  Ludwig  and 
Savor  reported  a  mortality  of  US  per  eenL  in  706  cases  of  i^^poutaDeous 
lahor  complicated  hy  eontraeted  pel%'e8,  as  compared  with  5/3  per  cent. 
in  501  operative  cases.  These  results  were  obtained  within  the  hist  few 
years^ — after  the  perfection  of  aseptic  technique;  previously  tliey  were  im- 
possihle,  as  Miehaelis,  and  Litzirmnn  rejiorted  a  mortality  of  10  per  eenL 
and  7.3  per  ceuL,  respectively. 

A  very  instructive  comparison  hetween  the  conditions  existing'  then 
and  now  was  fnrnished  hy  Tarnier,  who  stated  that  the  maternal  mortality 
was  22  per  cent,  in  ?^»H  eases  occurring  in  the  Malernite  in  Paris  hetween 
the  years  1860  and  1869,  as  comparted  with  1.91  jwr  cent*  in  l,0:t6  cases 
occurring  l)etween  1SS4  and  lS*)'i.  In  the  latter  series  7*14  lahorsi  wfTe 
spontiine^ms,  with  a  mortality  of  0.78  per  cent.,  and  272  were  operative  with 
a  mortality  of  ri.15  per  cent. 

Prognosis  for  the  Child. — The  prognosis  for  the  fo^tns  is  always  more 
serious  in  contracted  than  in  normal  pelves,  even  though  labor  occurs 
spontaneously.  It  likewise  de])ends  to  a  great  extent  uptm  the  methods 
chosen  for  delivery;  and,  broadly  sfieaking,  it  may  be  said  tliat  tlic  f(etal 
mortality  increases  with  the  degree  of  pelvic  contraction,  unless  Ca?sareaii 
section  or  pul)iotomy  is  fret|uently  performed.  This  is  clearly  shown  by  the 
following  table  of  Michaelis,  Lilzmanu,  and  Schwartz: 

Conjwgata  vt»ra  9.25 — 8,5  ctil,  facial  mortality        5% 
*«  *i       8.4  —7.5    *'         *'  **  16,9% 

a  «*      7.4  _7       »*         •*  '<  52,9% 


According  to  Ludwig  and  Savor,  the  mortality  was  9.4  per  cent,  in  706 
spontaneous,  as  comj>ared  with  46.:i  per  cent,  in  501  operative  labors  ;  while 
Bar,  and  Baisch  refported  a  mortality  nf  11  and  21^  per  cent.,  and  of  3,3  and 
29. H  per  cent.,  respectively,  in  two  similar  series  of  cases.  The  di (Terence 
between  the  results  obtained  is  due  to  the  fact  that  Ludwig  and  Savor 
resorted  to  craniotomy  in  the  difficult  cases,  while  Bar  and  Baisch  per- 
formed Cesarean  section  or  pubiotomy  w^henever  indicated. 

In  our  series  of  701  cases,  (18  chihlren  were  horn  dead  or  died  within 
two  weeks  after  delivery,  a  gross  mortality  of  9.7  per  cent.  As  12  of  them 
were  macerated  and  21  others  died  from  various  conditions  not  connected 
with  the  pelvis,  the  actual  number  succumbing  to  the  pelvic  complication 
was  35.  Of  these  7  w^ere  dead  wlien  the  mother  was  admitted  to  tlve  hos- 
pital, having  suceunilKxl  as  the  result  of  operative  measures  undertaken  out- 
side, leaving  ^8,  or  4  per  cent,,  who  died  in  our  hands^  as  compared  with 
Baisch's  corrected  mortality  of  4.5  jier  cent. 


TREATMENT  OF  LABOR  COMPLICATED  BY  CONTRACTED 

PELVES 

The  treatment  of  labor  eomiiliewted  by  contracted  pelves  varies  acrord- 
\ng  to  the  degree  of  eontraetioiij  the  size  of  the  child,  and  the  h)i^tr>ry  of 
previous  labors.  Generally  speaking,  a  normally  developed  full-term  child 
eannot  be  born  spontaneously  when  tb%  conjii^fita  vera  measures  7  centi- 
meters or  less,  and  only  exceptionally  when  it  falls  below  7.5  ccutiTneters; 
whereas,  interference  is  rarely  required  when  it  measures  9  centimeters  or 
more. 

We  Imve  therefore  to  consider  in  the  first  place  the  treatment  of  two 
great  groups  of  pelviL-  deform ities^— those  below  and  tbose  above  tbe  limits 
Just  mentioned.  Jn  tbe  iirst  ^roup  the  prohleiu  is  comparatively  simple, 
w^hereas  in  tbe  latter  it  is  ofttimcs  extremely  complex  and  requires  the 
utmost  nicety  of  judgment  for  iU  proper  solution. 

Conjugata  Vera  of  7.5  Centimeters  or  Less. — It  is  customary  to  dilTer- 
entiale  between  the  flat  and  generally  eontracted  pelvis,  and  to  consider  that 
a  conjugata  vera  of  a  certain  length  In  the  former  gives  rise  to  tbe  same 
degree  of  dystocia  as  one  a  half  centimeter  longer  in  the  latter*  Accord- 
ingly, a  flat  pelvis  of  7  centimeters  is  usually  considered  as  equivalent  to  a 
generally  contracted  one  of  7.5  centimeters;  but  as,  in  my  exjicrienee,  this  is 
usually  not  tbe  case,  I  shall  group  hi>th  tyi>es  togetlier. 

When  the  eonjugata  vera  falls  hclow^  7.5  centimeters  tbe  treatment  will 
vary  according  as  the  child  is  alive  or  dead,  as  well  as  upon  the  physical 
condition  of  the  mother  and  ber  surroundings. 

If  tbe  deformity  be  diagnosed  during  j>regnancy,  the  patient  should 
be  sent  to  a  well-regulated  hospital  for  the  performance  of  Cresarean  sec- 
tion  within  a  few  days  of  tbe  expected  date  of  confinement  or  at  the  onset 
of  labor,  as  tbe  operator  deems  best.'  Such  a  procedure  will  give  almost 
ideal  results,  and  all  of  the  children  and  nearly  all  of  the  motbcrs  should 
be  saved,  inasmuch  as  the  maternal  mortality  following  Ca^sarean  section, 
when  performed  upon  healthy  women  by  competent  operators  at  an  ap- 
|K>inted  time,  need  hardly  exceed  that  following  the  removal  of  ovarian 
cystomata. 

On  tbe  other  band,  if  tbe  condition  of  tbe  pelvis  is  not  diagnosed  until 
the  woman  is  well  advanced  in  labor,  tbe  treatment  to  be  })ursued  will  vary 
with  eireomstanccs.  If  tbe  patient  is  uninfected,  has  not  l>een  examined 
repeatedly  by  tbe  vagina,  and  is  among  sultahle  surroundings,  Cicsarean 
section  will  offer  every  prospect  for  saving  both  ber  and  tbe  child,  pro- 
vided the  latter  is  in  good  condition.  But  if  the  patient  is  infected  or  in 
poor  condition,  or  the  child  is  dead  or  dying,  the  line  of  treatment  to  be 
pursued  will  be  determined  by  the  degree  of  pelvic  contraction.  If  the 
eonjugata  vera  he  above  ,5.5  centimeters,  craniotomy  sbould  be  performed; 
but  with  a  nieasurenu'nt  below  tins  limit  we  have  to  deal  with  the  ahsolufv 
tndt cation  for  Csesarean  section,  which  should  be  performed,  no  matter 
what  tbe  condition  of  the  child  or  the  mother,  as  in  such  circumstances  tbe 
delivery  of  a  mutilated  child  through  the  natural  passages  will  he  iuipoa- 
eible,  or  at  least  quite  as  dangerous  to  the  nuither  as  a  Caesarean  section^ 
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done  under  unsatisfactory  conditions.  In  infected  cases  the  delivery  of 
the  child  should  be  followed  by  a  total  hysterectomy,  whereas  the  classical 
conservative  operation  should  be  chosen  if  the  patient  is  in  good  condition. 
Pubiotomy  should  not  be  thought  of  here,  as  its  field  of  usefulness  is 
limited  to  those  cases  in  which  the  conjugata  vera  measures  more  than  7 
centimeters. 

Conjugata  Vera  above  7.5  Centimeters. — Here  the  question  as  to  the 
proper  treatment  cannot  be  so  readily  disposed  of,  since  definite  rules  can- 
not be  laid  down  for  the  entire  group,  and  each  case  must  be  considered 
upon  its  own  merits. 

We  know  in  general  that  spontaneous  labor  will  occur  in  many  of 
these  cases,  and  tliat  its  probability  increases  markedly  with  each  half  centi- 
meter's increase  in  length  of  the  conjugata  vera.  But  at  the  same  time  it  is 
very  diflBcult  to  predict  what  will  occur  in  an  individual  case,  as  we  have  to 
reckon  not  only  with  the  degree  of  pelvic  deformity,  but  also  with  the  size  of 
the  child's  head,  the  extent  to  which  it  may  become  molded  and  compressed, 
and  the  character  of  the  labor  pains.  Moreover,  although  we  can  determine 
the  size  of  the  pelvis  with  tolerable  accuracy,  unfortunately  we  can  form 
only  a  very  imperfect  estimate  concerning  the  other  factors ;  and  until  some 
method  is  devised  by  which  this  becomes  possible,  the  treatment  of  labor 
complicated  by  moderate  degrees  of  contraction  will  remain  a  very  difficult 
problem. 

Methods  of  Determining  the  Size  of  the  Head. — Despite  the  existence  of 
numerous  methods  devised  for  accurately  determining  the  size  of  the  head, 
we  are  still  without  one  that  is  thoroughly  satisfactory. 

In  multiparous  women,  important  information  can  occasionally  be 
gained  from  the  character  of  the  heads  of  the  children  born  in  previous 
labors;  and  if  they  were  large  and  firmly  ossified,  it  is  extremely  probable 
that  the  child  in  question  will  possess  a  head  showing  similar  characteris- 
tics, which  may  even  be  somewhat  larger,  as  it  is  well  known  that  the 
size  is  liable  to  increase  with  the  age  of  the  mother. 

Again,  in  some  instances,  Mullers  method  of  impression  may  afford 
material  aid.  In  this  procedure,  the  patient  having  been  anaesthetized,  the 
obstetrician  seizes  the  brow  and  occiput  of  the  child  with  his  fingers  through 
the  abdominal  wall  and  makes  firm  pressure  downward  in  the  axis  of  the 
superior  strait,  the  effect  of  which  may  be  controlled  by  the  fingers  of  an 
assistant  in  the  vagina.  If  there  be  no  disproportion,  the  head  will  readily 
enter  the  pelvis  and  spontaneous  labor  may  be  predicted.  On  the  other 
hand,  the  fact  that  the  head  cannot  be  forced  into  the  superior  strait  does 
not  necessarily  indicate  that  spontaneous  labor  is  out  of  the  question,  as 
we  have  no  means  of  foretelling  the  extent  to  which  molding  and  con- 
figuration will  occur  at  the  time  of  labor. 

Munro  Kerr  employs  the  following  method,  which  has  the  advantage 
of  not  requiring  the  services  of  an  assistant.  The  obstetrician  takes  the 
Pawlik  grip  of  the  fcetal  head  with  his  right  hand  and  presses  it  into  the 
pelvis ;  while,  with  two  fingers  of  the  left  hand  in  the  vagina,  he  feels  how 
the  head  engages.  At  the  same  time  the  thumb  of  the  left  hand  feels  along 
the  brim  and  estimates  the  degree  of  overlapping. 
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111  rinaiLrs  pal  per  jfiensutateur,  the  brow  and  occifiut  Jiuving  hfeii 
trra^iped  by  the  two  bantls^  the  head  is  moved  from  side  to  side,  so  as  to  bring 
it  inlu  e\i)^v  tontaet  with  the  ]>elvie  liriiiL  When  this  is  aL't/oniphsht'd,  one 
liaod  is  pliieod  ujhui  llic  cliihrs  neck  and  the  head  pUbhed  str*ingly  down- 
ward and  baekward  so  us  to  bring  its  iiosterior  portion  into  close  c*ontaet 
with  the  ]>ron^ontory.  An  attemjit  is  tlien  made  to  insinuate  tin*  lingers  of 
the  other  band  hi'twTen  tlie  anterior  surface  of  the  head  and  the  sympliysis. 
If  this  can  be  done  it  indicates  that  there  is  no  dU|»ro|Hjrtioo :  but  if  it  is 
impossible,  and  the  anterior  portion  of  the  head  forms  a  prominent  tumor 
over  the  symphysis  piibi«,  tlie  probabilities  are  tlnit  engagement  w^ill  not 
ocenr. 

Ahlfcid  believes  that  the  loparietal  diameter  of  Lhe  head  bears  a  detinite 
relatiim  to  the  length  of  the  eliihl,  and  suggested  attempting  to  measure  the 
bitter  in  uirro.  To  do  this,  one  blade  of  the  pelvimeter  is  placed  upon  tlie 
abdomen  over  the  breech  of  the  child,  while  the  other  h  introduced  into  the 
vagina  and  apialied  to  the  vertex.  The  measnreTnent  thus  obtained  is  taken 
to  represent  one  half  the  length  of  tlie  child,  and  from  this  the  size  of  the 
head  is  calculated,  as  shown  by  the  following  table: 

For  a  t'hibl  50  cm.  long,  biparir^tal  iliameter  9.06  ctn, 

it  t  i  IQ       i  i  t  t  f  <  tf  Q   TQ     t  t 

a  i«        4g    II        **  li  II  g50  If 

If  i  I        47    ^  *        "  "  "  S  44  " 

i«  *i        46    *'        **  **  **  8.34  ** 


These  figures,  however,  represent  only  the  average  obtained  from  the  meas- 
urements of  a  number  of  children,  but  do  not  necessarily  hold  good  for  any 
given  ease. 

Ferret,  in  189t>,  and  ^teDonald.  in  IDtnJ,  recommended  measuring  the 
fronto-ocei[jital  diameter  of  the  head  through  the  alKlominal  walls,  and  then 
estimating  from  it  the  length  of  the  biparietal  diameter.  Ferret  devised 
a  special  cephalonieter  for  the  purpose,  while  ^le Donald  attaches  the  tips 
of  an  ordinary  jielvimeter  to  the  index  and  second  fingers  by  means  of 
strips  of  adhesive  plaster.  The  former  estimates  the  length  of  the  biparietal 
by  subtracting  2,5  centimeters  from  the  measurement  so  obtained,  while 
the  latter  contends  that  the  amoimt  to  he  sulitracted  averages  2,33  centi- 
meters, but  varies  according  to  the  lenglb  of  the  fronto-occipital  diameter. 
as  shown  by  the  following  ttible; 

PrantO'Occipitiil  -tiameter  10.00,  auhtract  1   ei^nti meter 


10.50, 

1.55 

centimeters 

10.75, 

1.81 

w.m, 

1J1 

n.25. 

2.07 

11.50, 

2.26 

11.75, 

2.50 

12,00, 

2.30 

lf:.L!5, 

2.35 

12.50, 

2.50 

12.75, 

3,12 

DCB  TO  MALLEABILITY  OF  PELVIC  BONES 


JJ^<^; 


cr  he  employed  during  pregnancy  or  at  tfae  time 
p^  OB  valuable  informatiocL     But  at  the  same 
as  to  the  coiii*istency  of  the  head  or  of  the 
molded.     xVeiurate  information  as  to  this 
point  can  be  j^ained  only*  by  watch- 
ing the  course  of  labor  during  the 
second    stage.     In    many    eases    i 
fairly  correct  estimate  may  be  ar- 
rived at  by  ana*Mhetizing  the  pa- 
tient soon  after  complete  dilatation 
J  ^^v^  '^^^B^  A       ^^®  taken  place*  and  carefully  ex- 

Sr  ^M^  ^R^m       aniining  the  head  with   the  entire 

hand  in  the  vagina,  aided,  if  nee- 

fy         ^^^^^^  ^^^^    esi^ary,  by  pressure  from  alK)ve. 

^^^^^^^L  ^^^H  For  convenience  in  considering 

^^^^^^^Hjk^  ^^^^1    ^^*^  treatment  in  this  cIhb^  of  pehne 

^^^^^  ""         ^^^^^     dL'f*>rmitiesv  it  is  ad vi stable  to  sub* 

divide  them  into  two  groupsi.  In 
the  first  the  conjugata  vera  varies 
from  10  to  9  centimeters;  while  in 
tlje  second  group  it  varies  from  9 
to  7,5  centimeters. 

Conjugata  Vera  from  10  to  9 
Centimeters. — Spontanooui^  labor  \$> 
the  rule  in  pelves  lielonging  in  this 
category,  uiile^s  the  head  is  unusu- 
ally large  or  the  expulsive  forces 
are  very  detieient,  since  a  moderate- 
sized  head  will  usually  l»econie 
molded  suthciently  to  pass  through 
tlie  contracted  euperior  etrait.  Ac- 
cordingly, in  pelves  of  this  charac- 
ter tile  course  of  labor  shouM  be 
left  to  Nature  as  long  as  possible, 
and  interference  res4>rted  to  only  when  absolutely  necessary.  In  most 
cases'  the  head  becomes  engaged  and  generally  descends  into  the  pelvis  after 
an  hour  or  8<.i  of  §econd-stage  pains,  or  at  least  becomes  sufficiently  molded 
to  ptTmit  the  safe  application  of  high  or  mid    forceps. 

On  the  other  hand,  if  engagement  fails  to  occur  after  complete  dilata- 
tion of  the  ciTvix,  the  patient  eh  on  Id  be  placed  in  Walcher's  position  for  as 
long  a  time  as  she  will  bear  it.  In  many  cases  this  procedure  will  bring 
about  a  lengthening  of  the  antero-posterior  diameter  of  the  superior  strait 
suthcient  to  permit  engagement.  As  soon  as  the  head  has  descended  into 
the  pelvis,  the  patient  should  he  placed  upon  her  back,  as  the  hanging 
po^sitiou  tends  to  contract  the  pelvic  outlet  and  thus  retnirds  delivery*  If 
this  dws  nut  bring  about  the  desired  result,  or  the  child  is  nnnsually  large, 
the  treatnu^ul  duttined  in  the  foIlowiniT  section  should  l»e  adopted. 

If  the  ciiild  should  die  during  the  course  of  labor,  craniotomy  should 


fla*  fiTT. — Wju-cher*b  Hanoino  PoftmoN 
(Bunun). 
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■  be  resorted  to  without  liusitation,  as  it  is  far  gafer  for  the  mother  than  the 
H     application  of  high  force  [is. 

H  Conjngata  Vera  9  to  7.6  Centimeters — It  is  in  *'honlt?r  line"  pelves  con- 

H  traotcd  within  thos^e  hniits  tiuit  tlie  greatest  diilieulty  is  exporieuced  in 
H  predicting  the  coxiri^e  of  labor  and  in  laying  down  rules  for  treat- 
^  ment.  ^lore  than  one  half  of  the  patients  will  be  delivered  npontane- 
I  ously,    the   nninher   decreasing    ap    the    lower    limit    is    approaelied ;    but 

H     at   the   same   time   it   is   impossible    to    foretell    what   will   occur   in   a 
"      given    case.     Accordingly,    the    laljor    should    be    left    to    Nature    as    far 
as  possible,  in  the  hope  that  spontaneons  delivery  will  result.    If,  how- 
ever,  the  biBtory  of  previon^  hibort*  or  the   excessive  eize  of  the   child's 
I  head  renders  it  almost  certain  that  such  a  termination  is  out  of  the  qiies- 

H  tion,  Ca*8arean  section  shonld  be  performed  at  an  appointi^d  time  at  the 
"      end  of  pregnancy.    Whenever  a  tentative  conrse  is  pur!?ued.  the  most  rigor- 

»ons  aseptic  tcchnii|ue  should  be  employed,  and  the  progress  of  labor  fol- 
lowed by  external  palpation,  internal  examination  I  icing  restricted  as  far 
aB  possible.  If  the  condition  of  the  pelvis  has  been  ascertained  before  labor, 
a  vaginal  examination  need  not  l>e  made  until  after  rupture  of  the  mem- 
branes, as  there  is  no  possibility  of  the  head  descending  before  its  occur- 
rence. The  foc^tal  heart,  of  course,  sliould  be  auscultated  at  frequent  in- 
tervals. 

In  a  large  number  of  cases  spontaneous  delivery  will  occur  after  a 
longer  or  eborter  second  stage;  but  if  the  bead  shows  no  teBdcncy  to  de- 
scend after  several  hours  of  efficient  second-stage  pains,  a  spontaneous 
termination  can  scarcely  be  hojied  for,  and  it  then  remains  to  determine 
what  will  be  the  most  desirable  method  of  delivery. 

If  the  patient  is  in  a  well-regulated  hospital,  or  can  he  surrounded  by 
every  convenience  in  her  own  home,  the  second  stage  of  labor  should  be 
allowed  to  go  on  for  one  or  two  hours  before  the  internal  examination  is 
made.  If  at  that  time  the  head  is  found  to  be  well  molded  hut  still  above 
the  superior  strait,  and  shows  no  sign  of  engaging,  the  pains  having  been 

t  efficient,  pubiotomy  or  Ca^sarean  section  sboidd  be  considered,  according  to 
the  preference  of  the  operator;  although  my  experience  leads  me  to  believe 
that  in  such  circumstances  the  former  is  preferable.  The  necessary  prepa- 
rations for  the  ojieration  should  then  be  made  and  the  patient  ana^stbetizx-d. 
But  before  proceeding  to  operate,  a  thorough  vaginal  examination  should 
be  made  with  the  entire  hand,  and  the  size  and  character  of  the  head 
estimated.  If  there  seems  to  be  no  likelihood  of  engagement  occurring,  the 
operation  should  be  proceeded  with,  but  in  other  eases  it  should  be  deferred. 
On  the  other  band,  if  the  patient  be  in  a  tenement  bouse  and  refuses 
to  enter  a  hospital,  or  is  in  the  country  where  the  physician  cannot  com- 
mand the  necessary  assistance  and  appliances  for  an  aseptic  operation,  the 
second  stage  should  be  allowed  to  continue  until  the  appearance  of  definite 
signs  of  danger  on  the  part  of  the  mother  or  child.  Occasionally  spon- 
taneous labor  will  occur  contrary  to  all  expect  at  ioil  Failing  such  a  for- 
tunate outcome,  high  forceps  should  be  applied  oliUipiely  to  the  head  and 
a  few  tractions  made.  If  the  head  shows  a  tendency  to  advance,  they  sbotdd 
be  persisted  in,  but  if  not,  the  instrument  should  be  renmved  and  erani- 
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otooiy  performed  at  once.  In  sucli  caees  torcept*  should  be  employed  only 
ienfaiivcft/,  it  buing  understood  thiit  their  employtnent  is  gpnerally  cnntra- 
indieated,  and  that  prolonged  traction  and  brutal  methods  of  extraction 
are  not  permissible,  as  by  their  means  the  chihl  is  almost  as  gurely 
lost  as  by  craniotomy,  while  the  life  of  the  motlier  ig  unnecessarily  endan- 
gered. 

Of  conrse,  if  the  patient  is  a  devout  Catholic,  the  well-known  viewB  of 
that  Church  coneerning  craniotoiny  must  be  recognized,  and  the  physician 
may  feel  called  upon  to  perform  pul>iotoniy  or  Cfesarean  section  when, 
from  a  purely  professional  point  of  view,  its  jui?t inability  might  be  open 
to  criliciBUL  lu  all  grades  of  moderately  contracted  [►elvis  craniotomy 
should  always  be  perforrucd  if  the  child  has  died  during  the  course  of  laV»on 
as  any  other  o|icration  subjects  the  mother  to  increased  danger  for  the 
purely  sentimental  consideration  of  not  mutilating  the  child, 

Furthenuore,  if  the  patient  has  not  been  seen  until  far  advanced  in 
labor,  and  has  hcen  repeatedly  examined  by  persons  not  skilled  in  aseptic 
techoi4|ue,  or  if  she  presents  symptoms  indicative  of  a  beginning  infeetionj 
pubiotomy  or  Cjesarean  section  is  contra-indicated  on  account  of  their  very 
high  mortality  in  such  circumstances.  Tentative  at  tern  |  its  at  delivery  with 
forceps  should  be  made,  and  if  these  fail  craniotomy  should  l^e  performed 
unless  the  patient  is  very  anxious  for  a  living  child  aud  is  willing  to  un- 
dergo the  markedly  increased  risks  *)f  (Vsarcau  section  after  thet?e  have 
been  clearly  set  before  her  and  her  family.  In  such  eases  the  entire  uterus 
should  be  removed.  Not  a  few  authorities  advise  ]iul>iotoniy  under  these 
conditions,  but  in  my  opinion  the  n^sults  obtained  are  by  no  means  com- 
mensurate with  the  added  risk  to  which  the  patient  is  subjected. 

If  the  line  of  treatment  which  we  have  outlined  for  h*»si)ital  practice 
be  rigorously  carried  out,  I  feel  sure  that  the  foetal  mortality  will  hardly 
exeecd  that  occurring  in  normal  labor,  while  the  maternal  mortality  will 
be  reduced  to  a  minimum.  On  the  other  hand,  when  the  forceps  is  em- 
ployed tentatively  and  is  followed  by  craniotomy  in  im successful  eases,  the 
fcptal  mortality  will  apf>roach  50  per  cent.,  but  the  danger  to  the  mother 
will  be  only  sligldly  increased. 

Breech  and  Face  Presentations  in  Contracted  Pelves. — The  existence  of 
a  breech  presentation  in  moderate  degrees  of  pelvic  deformity  should  be 
regarded  as  a  complication  especially  unfavorable  for  the  child,  inasnineli 
as  in  the  early  stages  of  labor  prolapse  of  the  cord  is  facilitated,  and  in 
the  later  stages  serious  delay  nuiy  be  encountered  in  tlu^  extracHnn  of  the 
after-coming  head,  which  is  followed  by  almost  uniformly  fatal  results. 
Accordingly,  unless  one  feels  confident  that  no  great  disproportion  exists, 
it  is  advisable  to  lay  the  Ciigli  saw  jjrophylactieally  before  attempting 
extraction.  If  the  head  jiasses  without  diHiculty,  all  is  well,  but,  if  not^ 
the  pubis  should  be  sawed  through,  after  which  delivery  can  be  readily 
effected.  In  my  hands,  this  method  of  procedure  has  proved  most  satisfao- 
tory,  and  has  given  me  a  sense  of  security  which  was  previously  woefully 
lacking.  So  far  as  the  mother  is  concerned,  breech  presentations  are  rather 
favoralde.  for  the  scift  l>reech  does  jwi  suliject  her  soft  ])arts  to  such  inju- 
rious  pressure   as   the   hard   head;   and    if   delivery    becomes   imperative, 
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extraetirtii  can  usiuilly  he  afcniMplipheil  withftiit  ^^rr«t  (lillinilty,  unless  the 
pelvic  eonlraetion  i«  very  marked. 

In  frank  breech  presjentation^,  when  there  is  reiisun  t<j  Ijelievr  that 
operative  interferenee  will  become  neeesi^ary  and  the  pelvis  is  but  Blightly 
contracted,  it  ib  advisable,  as  a  prophylactic  nieasnre,  to  bring  down  one 
foot  soon  after  rupture  of  the  mendjrnnesi»  jio  that  ]}Tompt  delivery  eiin  he 
eifecteil  when  indicated. 

Face  and  brow  jjresentations  ^should  be  regarded  as  nuieh  more  serious 
complication^?*  as  their  existence  usyaily  indicates  a  marked  degree  of  dis- 
proportion and  an  increased  probability  of  the  necessity  for  operative  inter- 
ference. If  the  pelvic  contraction  is  at  all  serious,  too  mucli  shtnild  not 
be  expected  from  Nature,  and  radical  measures  should  ho  promptly  em- 
ployed. On  the  other  hand,  when  one  feels  fairly  satis^fied  that  the  dis- 
proportion is  not  excessive  and  can  be  overcome,  an  attempt  should  be 
made  to  convert  the  [presentation  into  a  vertex  by  one  of  tlie  recognized 
procedures. 

Use  of  Forceps  in  Contracted  Pelves, — Generally  speaking,  the  employ- 
ment of  high  forceps  is  contra-indicated  in  contracted  pelves,  especially 
when  the  head  is  freely  movable  above  the  superior  strait.  The  persistence 
of  the  condition  after  several  liours  of  erticient  seeond-stage  pains  generally 
indicates  that  the  disproportion  l>etweon  the  head  and  pelvis  is  too  great  to 
be  overcome.  In  such  cases  forcible  attempts  to  drag  the  hearl  through  the 
pelvis  will  lead  to  fatal  injury  of  the  child,  and  frequently  to  the  death 
of  the  mother  or  to  serious  lesions  on  her  part.  Too  many  cases  in  hospital 
and  consultation  prnetiee  abundantly  bear  out  the  truth  of  this  assertion. 
On  the  other  hand,  the  tentative  application  of  forct^ps,  after  the  head  has 
become  w^ell  molded  and  is  fixed  at  the  pelvic  brim,  is  a  justifiahlc  pro- 
cedure, provided  brutal  traction  is  not  made.  If,  however,  it  fails  to  e fleet 
delivery,  the  obstetrician  must  be  pre}jared  to  resort  to  craniotomy,  rather 
than  to  a  major  operation. 

When  the  greatest  circumference  of  the  head  has  passed  the  superior 
strait,  the  emjdoymeni  of  forceps  is  governed  hy  the  same  rules  as  in  nor- 
mal pelves,  for  in  such  eases  the  operation  is  not  performed  cm  account  of 
the  contraeteil  |pelvis.  Ijut  for  one  of  the  nsual  indications. 

Version  in  Contracted  Pelves. — Version  is  frequently  recommended  as  a 
satisfactory  method  of  deliver}"  in  contracted  pelves,  and  many  authorities 
compare  its  advantages  with  those  obtained  with  the  forceps. 

Sir  James  Y,  Simpson  pointed  out  that  the  afler-eoirting  bead  offered 
more  favorable  conditions  than  the  vertex  for  passing  through  the  con- 
tracted superior  strait,  as  smaller  diameters  are  tlie  first  to  eneounler  and 
overcome  the  resishinee  olTered  Viy  the  jielvis.  But  although  version  un- 
doubtedly preseuts  some  advanlages  so  far  as  the  motlier  is  concerned, 
these  are  more  than  counterbalanced  hy  tlie  dangers  to  wluch  it  exposes  the 
child.  Thus  Liclitenstein  states  that  the  foetal  mortality  in  154  operations 
performed  in  LeopohVs  clinic  from  1!>(*1  to  11)05  was  t>(>.«?3  per  cent.  More- 
over, the  advantages  of  version  are  markedly  diminisheil  by  the  fact  that 
it  must  be  jwrformed  soon  after  rujdure  of  the  membranes  if  satisfaetor}^ 
maternal  results  are  to  be  obtained.     This  limits  considerably  its  range  of 


702     ANOMALIES  DUE  TO  MALLEABILITY  OF  PELVIC  BONES 

usefulness,  as  one  is  coinpelled  to  operate  before  tlie  uterine  contractions 
have  had  an  opportunity  to  exert  their  full  effect  in  molding  the  bead; 
eonsequently  it  will  be  impossible  to  subject  the  patient  to  the  test  of  labor. 
m  tluit  iiianv  cases  will  be  delivered  artificially,  which,  if  let  alone^  would 
have  terminated  epontaneously. 

Formerly  many  of  the  German  authorities  recommended  the  perform- 
ance of  so-calletl  prophifkulic  version — turning  at  the  onset  of  tlie  second 
stage — in   all   cases  of   moderate  disproportion.     This  practice    does   not 
appear  jus?ti liable  for  several  reasons.     In  the  first  place,  it  does  away  with 
the  possibility  of  spontaneous  labor  and  converts  all  into  operative  casee; 
and,  on  tbe  other  band,  when  tlie  ojicration  is  perfonned   at    the  mo&t 
favorable  time»  Just  after  the  rupture  of  the  uiembranes,  the  head  has  had 
no  chance  of  becoming  molded,  and  accordingly  must  he  dragged  through 
the  pelvis  with  only  suclt  diminution  in  size  as  results  from  a  few  minutes' 
traction.     Moreover,  the  death  of  the  child   is  inevitable  if  any   serious 
obstacle  to  extraction  is  experienced,  as  only  a   few  minutes  can   elapee 
between  the  birth  of  the  umbilicus  and  the  dtdivery  of  the  head,  and  siitticient 
time  IS  not  available  to  permit  of  any  other  operation  l>eing  performed 
in  the  hope  of  saving  the  child.    For  these  reasons  a  mistake  in  the  estima- 
tion of  the  degree  of  disproportion  always  results  in  foetal  death* 

Induction  of  Premature  Labor. — In  moderate  degrees  of  pelvic  de- 
formity many  autboritics  recommend  the  induction  of  premature  labor  at 
the  thirty-fourth  or  thirty-sixth  week  of  pregnancy,  in  the  hope  that  the 
smaller  and  softer  head  will  be  born  more  readily  than  at  terra.  This  is 
undoubtedly  the  case,  and  tbe  operation,  if  proprly  performed,  should 
have  a  maternal  mortality  of  less  than  1  per  cent.  Personally,  I  have  never 
induced  labor  for  this  indication  and  do  not  recommend  the  procedure.  It 
is  applicable  only  to  the  more  moderate  degrees  of  contraction,  in  which 
spontaneous  labor  at  term  is  the  rule;  while  the  children  frequently  suc- 
cumb to  the  operation,  or,  when  born  alive^  are  so  imperfectly  developed 
that  even  with  the  most  careful  attention  hardly  more  than  50  per  cent 
survive  the  first  year. 

8arwey,  in  1906,  collected  2,200  cases  from  50  operators,  and  found 
that  22  per  cent,  of  the  children  were  born  dead,  and  that  an  additional  20 
per  cent,  of  those  born  alive  succumbed  before  leaving  the  hospital — a  net 
mortality  of  37.3  per  cent.  Voorhees  reported,  in  1905,  a  primary  mortality 
of  21  per  cent,  froiu  Cragin's  clinic,  and  Norris  one  of  13  per  cent.  These 
results,  to  my  mind,  are  not  so  good  as  those  following  the  expectant  treat- 
ment at  full  term,  and  are  far  inferior  to  those  following  the  more  general 
performance  of  jiuhiotomy  or  Cjesarcan  section  in  the  class  of  cases  under 
discussion.  Indeed^  the  fcetal  mortality,  direct  and  indirect^  attending  the 
induction  of  premature  labor  is  so  great  that  it  appears  to  be  merely  a 
question  of  degree  between  its  employment  and  bringing  about  artiticial 
abortion  in  the  early  months  of  pregnancy, 

My  own  experience  fully  confirms  the  conclusions  of  Baisch  concerning 
the  great  value  of  expectant  treatment  in  contracted  pelves.  In  his  exhaus- 
tive study  he  clearly  demonstrated  that  the  results  for  the  child  improve 
according  as  the  use  of  high  forceps,  prophylactic  version,  and  the  induction 
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of  labor  is  more  and  more  restricted,  while  at  the  isame  time  tlie  iiuitcrnal 
mortality  is  not  iiiereaHed.  Moreover,  the  employment  of  these  ope  rations 
Iead.s  to  a  great  deal  of  unoeoesMry  iaterferenee,  as  ib  clearly  demonstrated 
by  the  fact  that  in  the  clinics  of  Fritsch,  Cbrobak,  and  Braim  the  percentage 
of  spontaneous  labors  was  f>(>,  54.5,  and  37,  respectively,  as  compared  w^ith 
the  75  or  80  per  cent  observed  in  the  hands  of  those  employing  expectant 
treatment. 

Similar  conclusions  may  be  drawn  from  the  consideration  of  the  4,500 
patients  in  whom  my  701  eases  of  contracted  pelvis  were  observed.  These 
may  he  divided  into  two  gronps,  comprising  :i,Ot)0  and  2,500  patients  re- 
spectively. In  the  former  high  forceps  and  version  were  frequently  em- 
ployed, while  in  the  latter  labor  was  conducted  in  a  much  more  expectant 
manner,  and  Ca^sarean  section  or  pnhiotoioy  freely  employed  when  radical 
interference  was  indicated,  with  the  result  that  the  total  operative  frecjuency 
ftll  from  32  to  21  per  cent.,  wdiile  the  gross  and  net  fa*tal  mortality  fell 
frmri  11.3  to  8,3  per  cent,  and  from  4.73  to  3.38  per  cent.,  respectively.  At 
the  same  time  the  maternal  mortjility  was  rtMluced  nearly  one  half* 

Accordingly,  it  a|>pears  that  intelligent  expectant  treatment,  while 
reducing  the  total  nuuvlier  of  operations,  necessitates  the  more  frL"t|Lient 
employment  of  radical  procedures,  but  at  the  same  time  results  in  a  marked 
decrease  in  both  foetal  and  mtiternal  mortiility.  It  should  always  be  remem- 
hered  that  a  spontaneous  outcome  may  be  expected  in  from  75  to  80  per 
cent,  of  all  contracted  pelves,  and  that  radical  surgical  interference  will  be 
necessary  in  less  than  one  half  of  the  operative  cases,  and  to  a  considerably 
less  extent  in  the  claps  of  cases  in  which  the  induction  of  labor  is  advo- 
cated. 

That  the  chums  of  its  advocates  are  untennble  is  demonstrated  by  stating 
that  equally  good  results  could  be  obtained,  as  far  as  the  child  is  concerned, 
by  performing  craniotomy  in  every  ease  in  which  spontaneous  labor  does  not 
occur,  which  is  naturally  an  absurd  proposition.  Accordingly,  it  most  be 
admitted,  if  the  induction  of  labor  is  frequently  employed^  that  it  must  in 
many  instances  lie  resorted  to  unnecessarily,  and  consequently  cannot  fail  to 
increase  materially  the  maternal  mortality. 

In  conclnsion,  it  cannot  be  too  forcibly  impressed  upon  the  general 
practitioner  and  the  student  that  the  rejieatcd  delivery  of  dead  children 
in  eases  of  contracted  pelves  is  absolutely  unjustifiable.  1'he  loss  of  a  child 
may  frequently  be  perfectly  excusable  in  a  single  pregnancy,  but  its  rc*- 
peated  occurrence  indicates  a  neglect  of  human  life  which  should  not  be 
tolerated,  and  physicians  should  learn  that  it  is  their  duty,  if  they  do  not 
feel  competent  to  cope  successfully  with  such  cases,  to  send  them  to  a  well- 
regulated  hospital  or  to  confide  them  to  the  care  of  a  competent  specialist 
for  appropriate  treatment. 

TREATMENT  OF  LABOR  COMPLICATED  BY  OSTEOMAL- 
ACIC PELVES 

The  course  of  labor  in  osteomalacic  pelves  varies  according  to  the  etage 
of  the  disease  and  the  degree  of  contraction.    When  the  deformity  is  slight 
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it«  iuflut'iiri'   upon   the  Itibor  it;  minimal,  l>ut  when  marker!   if   frequent! 
gives  an  absolute  inrlieation  for  Ca^f^arean  section. 

Some  iiloa  of  the  obstacle  olTered  to  labor  by  this  classi  of  pelvesfi  may 
be  gained  from  the  figures  of  Litzmann,  who,  in  1861,  collected  from  the 
literature  and  tabulated  79  cases.  He  found  that  the  following  opera- 
tions had  been  performed:  40  Oa^sarean  sections,  10  perforations,  1  sym- 
physeotomy, I'  inductions  of  premature  labor;  while  7  women  had  suc- 
cumbed to  rupture  of  the  uterus*  and  4  others  had  died  undelivered, 

Latzo,  in  1897,  considered  the  effect  of  osteomalacia  upon  the  couree 
of  lalwr  in  85  patients  who  eame  under  his  observation.  The  women  in 
question  had  459  lal>€rs,  2W  of  which  occurred  Itefore  and  l<i9  after 
the  appearance  of  the  disease.  In  the  first  group  operative  interference 
was  necessary  once  in  every  48  cases,  and  in  the  second  once  in  every 
4.9  cases,  thus  showing  that  labor  had  become  10  times  more  difficult. 

If  the  patient  is  seen  during  the  early  months  of  pregnancy  and  is  &nf- 
fering  from  the  disease  in  its  acute  stage,  she  should  be  at  once  removed  to 
a  hospital  where  she  can  live  under  the  liest  hygienic  surroundings  and 
be  supplied  with  an  abundance  of  suitable  food.  Phosphorus  in  doses  of 
2.4  to  I  milligraius  per  day  in  pill  form  or  eombined  with  etxi-liver  oil 
or  almond  oil  should  be  given,  as  Latzo,  Winckel,  and  others  claim  thut 
many  cases  can  be  permanently  cured  by  its  administration* 

On  the  other  hand,  if  not  seen  until  the  end  of  pregnancy  or  the  time 
of  labor,  the  treatment  to  be  [jursued  depends  altogether  ui>on  the  degree 
of  pelvic  contraction.  In  such  cases  attention  should  be  paid  not  only  to 
the  length  of  the  conjugata  vera,  but  more  particularly  to  the  dimensions 
of  the  inferior  strait,  as  the  pelvic  outlet  is  usually  very  markedly  con- 
tracted. 

In  florid  cases  the  bones  may  be  so  soft  as  to  resemble  leather  in  con- 
sistency, and  the  pelvis  readily  assumes  various  forms.  This  atTords  an 
explanation  for  tlie  fact  that  one  is  occasionally  surprised  to  see  delivery 
aceomjdished  through  a  pelvis  which  at  first  glance  appears  to  offer  no 
possibility  of  such  an  occurrence.  Quite  a  number  of  such  cases  are 
recorded  in  the  older  literature,  but  such  an  outcome  should  be  regarded 
as  very  exceptionaL  and  should  not  lead  us  to  expect  too  much  of  Nature. 

If  the  |>elvis  is  markedly  contracted  Csesarean  section  should  be  per- 
formed without  hesitation,  followed  by  the  removal  of  the  uterus  and 
ovaries,  or  by  eastrtition  aloue.  Feb  ling  has  shown  that  either  of  the«se 
operations  leads  to  the  permanent  cure  of  the  disease  in  about  80  per  cent, 
of  the  cases,  and  his  results  have  been  contirmed  by  Lohlein,  Schauta, 
Latzo.  and  many  other  observers.  On  the  othc-r  hand,  if  delivery  occurs 
spontaneously,  or  has  been  effected  by  forceps  or  version,  castration  should 
be  performed  soon  after  the  puerperium  in  the  ho[»e  of  checking  the  disease*. 

Exactly  why  this  operation  should  have  such  a  marked  effect  has  not 
as  yet  been  satisfactorily  determined.  As  was  said  in  the  preceding  chapter. 
Fehling  considers  the  disease  as  a  trophoneurosis  of  ovarian  origin,  and 
believes  that  the  renmval  of  thi^  ovaries  does  away  with  the  reflex  stimulation 
of  the  vaso-dilators,  which  he  considers  plays  so  important  a  part  in  the 
production  of  the  l)one  changes. 
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CHAPTER  XXXVI 

ABNORMAL    PELVES    BESULTING    FROM    PRIMARY    ANOMALIES    IN 

DEVELOPMENT 


^ 


Tliree  supflratt*  groupi*  of  faint's  are  tlifft'reinitiU'd  accord in^  as  the 
abnornialitics  arc:  (a)  Geiieralizc^d  and  syniiiictrical ;  {b)  localized  and 
asymmetrical;  (c)  luealized  and  symmetrical. 

h    GENERALIZED  AND  SYMMETRICAL  ANOMALIES  IN 

DEVELOPMENT 

Abnormal  development  may  manifest  it^lf  in  an  excetiB  or  in  a  lack  of 
the  general  growth  of  the  pelvis.  In  the  former  case  we  have  to  do  with  the 
generally  enlarged  or  justo-major  pelvis,  and  in  the  hitter  with  one  of  sev- 
eral variL4ieB — the  generally  contracted  (justo-niioor)  pelvis,  the  infantile, 
tlie  masculine,  ur  the  dwarf  type. 

The  Generall^r  Enlarged  (Justo-major)  Pelvis. — This  variety  of  pelvic 
is  Bymnietricaliy  enlarged  in  all  its  parts,  and  differs  from  the  normal  only 
by  its  inereahcd  size.  It  is  usually  observed  in  giaoiessrs,  and  occasionally 
in  women  of  nornud  stature;  indeed,  if  the  external  mea&yrements  alone 
are  taken  as  a  criterion,  it  is  of  quite  frequent  occurrence  in  the  latter. 

According  to  Schauta,  the  various  diameters  in  this  type  rarely  exceed 
the  normal  Ijy  more  than  2  centimeters,  though  he  refers  to  De  la  Tourctte's 
case,  in  which  the  antero-posterior  and  transverse  fliameters  of  the  superior 
and  inferior  straits  measured  14.9  and  17.  and  14. *J  and  14,9  centimeters, 
respectively.  In  not  a  few  eases  the  greatest  increase  is  in  the  antero-pos- 
terior  diameter,  while  the  others  reioain  practically  noruuiL  Occasionally 
the  enlargement  may  be  limited  to  the  superior  strait,  while  the  lower  por- 
tions of  the  pelvic  eanal  retain  their  usual  proportions,  thtis  producing  a 
funnel-slia|)ed  pelvis.  In  rare  instances  excessive  transverse  external  meas- 
nrements  may  be  due  to  the  fact  that  the  ftissa*  join  the  main  body  of  the 
iliac  bones  at  a  less  olilusc  angle  than  usnaL 

This  variety  of  ]h'1vjs  has  no  efTect  ujjon  the  cotirse  of  labor,  except 
that  its  excessive  size  now  and  again  obviates  the  necessity  for  the  usual 
mechanism,  and  the  head  may  lie  liorn  so  rapidly  and  suddenly  that  serious 
perineal  tears  result. 

The  Generally  Contracted  {Justo-minor)  Pelvis.— This  type  was  first 
described  by  l)e venter  as  the  peins  nimis  parva,  while  Stein  later  applied 
to  it  the  designation  jmio-minor.  All  of  its  meaeurements  are  more  or 
less  proportionately  shortened,  so  that  at  first  glance  the  pelvis  may  appear 
767 
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perfectly  iiDrmal,  iht*  narrow inir  being  di^overed  only  after  careful   men* 
juration. 

As  a  rule,  tlie  generally  contraeted  jn^lvis  is?  lighter  in  texture^  and  its 
eoniponent  parts  are  more  delicately  formed  than  usual.  The  .sacrum  is 
smaller,  and  the  alae  proportionately  shorter  than  the  bodies  of  Its  verte- 
bne.  At  the  same  time  its  vertica!  concavity  is  sometioies  increai?e<1.  On 
careful  examiDiiiion  it  is  found  that  the  decrease  in  size  is  not   uniform, 


Fig.  580, 
Fioa.  573-580. — G&irBBAi*LT  Contbacteu  Pei-vij*, 

as  occasionally  the  conjugata  vera  is  relatively  shorter  than  the  transverse 
diameter  of  the  superior  strait,  wiiile  in  every  fifth  or  sixth  specimen  the 
inferior  is  relatively  smaller  than  the  superior  strait,  so  that  we  have  a  tyye 
approaching  the  simple  flat  or  funnel -sluipcd  i>elvis,  respectively,  Michaelis 
considered  that  the  antero-posterior  shortening  in  this  class  of  pelveg  rarely 
exceeds  1.5  centimeters ;  and,  although  this  appears  to  be  ton  conservative  a 
figure,  it  may  be  said  that  whenever  the  coojugata  vera  measures  8  ceoti- 
meters  rliacliitic  changes  should  be  suspected. 

This  jielvis  is  usually  met  with  in  small  wnmcn,  althou^ih  one  is  occa- 
sionally surprised  to  find  it  in  those  of  large  stature.    It  has  generallv  l)een 
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FiQ,  581, — Chondrodystrophia  Fcetaus. 


said  to  occur  but  raiTly  in  (lerniuny  and  Fnmco,  althuiigli  it  was  uhserved 
in  37  and  28  ]jer  cent,  of  the  contracted  pelves  reported  by  Miiller  and 
Gonner  respectively;  and  Ricbelet  states  that  it  is  ranch  more  common 
in  France  than  has  generally  been  belteved.  My  own  observations  show 
that  it  is  by  no  means  uiiuj^nal  in  Baltimore,  as  it  wan  noted  in  4.7  per  cent, 
of  onr  whtte,  and  in  21 A  per  cent,  of  our  black  patients,  Fnrtbermf»re,  it 
rank8  second  in  order  of  frequeney  in  the  former,  and  k  the  most  frequent 
variety  of  contracted  pelvis  in  the  latter,  comprij^fng  33.4  and  53.7  per  cent* 
of  all  pelvic  abnormalities  in  the  two  races  rc'speetively.  In  the  colored  race 
it  ift  undoubtedly  a  sii^n  of  degeneration,  and  ir^  a  manifestation  of  the  im- 
perfect physical  development  which  charweterizes  negroes  livinir  in  large 
cities, 

MiiUer  considered  that  its  frequency  in  Berne  was  prohahly  tine  to  the 
prevalence  of  rreHni?im  in  that  hn'aliiy.  Imt  the  fact  that  Gonner  observed 
it  almost  as  frequently  in  Basel, 
where  the  latter  disease  occurs 
hui  rarely,  militates  against  such 
a  view.  It  is  quite  possible  that 
not  a  few  soH?a!led  justo-minor 
pelves  are  really  of  rhachitic 
origin,  especially  in  negroes,  and 
that  in  such  cases  the  other  UK^re 
characteristic  changes  arc  lack- 
ing. 

The  dwgnotsis  is  readily  made.  The  existeiiee  of  a  j^enerally  contracted 
pelvis  should  always  be  sn&j)cited  in  small  women,  and  especially  in  poorly 
develojied  working  women,  although  it  slvkuld  nut  l»e  forgotten  that  it  may 
occur  in  large  and  apparently  well-formed  individuals.  Accurate  informa- 
tion can  be  obtained  by  means  of  pelvimetry.  All  of  the  external  measure- 
ments are  considerably  and  uniforndy  sliortenetl.  Internal  examination 
shows  a  shortened  conjngata  vera,  with  general  small  ness  of  the  pel  vie 
cavity,  typical  rhachitic  changes  being  absent.  The  average  measnrements 
in  36  white  women  in  ray  clinic  presenting  (wives  of  this  cliaracter  were: 
Spines,  23.'^5;  crests,  25.7;  trochanters,  26.3 ;  Bamlelocque,  17.1);  and  diag- 
onal conjugate,  ILl  centimeters,  while  in  107  c<jlorcd  women  each  meas- 
urement was  a  few  millimeters  shorter. 

The  effect  of  the  generally  contracted  )»elvis  u[Km  labor  is  very  char- 
acteristic. Owing  to  the  fact  that  all  the  diameters  of  the  superior  strait 
are  shortened,  instead  of  only  the  conjngata  vera,  as  in  flat  pelves,  the 
head  encounters  more  or  less  equal  resistance  from  all  sides  of  the  pelvic 
inlet,  and  consequently  enters  it  in  a  sharply  flexed  position,  so  that  on 
vaginal  examination  the  small  fontanelle  is  readily  felt,  whereas  the  large 
fontanelle  is  almost  or  quite  out  of  reacli.  Moreover,  as  the  contraction 
involves  all  portions  of  the  pelvic  canal,  labor  is  not  rapiflly  completed 
after  the  head  has  passed  the  superior  strait,  hut  as  a  rule  is  considerably 
prolonged.  This  is  due  partly  to  the  resistance  offered  by  the  pelvis,  and 
partly  to  the  fanlty  character  of  the  uterine  contractions  incident  to  the  im- 
perfect development  of  the  uterus,  which  frcrjucntly  characterizes  such  cases. 
51 
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As  has  already  bet'n  said,  it  is  uaually  taught  tliat  a  generally  contracted 
pehis  with  a  eoujugata  vera  of  a  given  length  ofFi^rs  a  greater  obstacle  to 
labor  than  a  flat  pelvis  otTtring  a  siiiiiilar  measurement,  and  for  practical 
purjioses  half  a  centiriietiT  is  usually  added  to  the  latter  to  reduce  it  to  terni^ 
of  thc'  former. 

The  Masculine  Pelvis. ^ — ^liehaelis  directed  attention  to  the  fact  that 
generally  eoiitraeted  jwlves  are  occat*  ion  ally  encountered  in  which  the  boheg 
are  thicker  and  clumsier  than  nsusil  and  apiiroach  the  male  type*  Pelyes 
of  this  class  occur  less  frequently  than  is  generally  believed,  as  many  which 
are  80  described  are  in  reality  typical  funnel  pelves*  They  have  the  same 
effect  upon  labor  as  the  ordinary  jnsto-niinor  variety,  though  in  exceptional 
instances  the  rehitively  great  eont faction  of  the  inferior  strait  may  give  rise 
to  serious  dystocia. 

The  Infantile  Pelvis.^ — Tn  rare  instances,  as  the  result  of  disease,  which 
has  caused  the  individutil  to  spend  her  entire  life  in  bed  without  attempt- 
ing to  sit  up  or  walk,  the  pelvic  retains  the 
characteristic  infantile  form  to  which  refer- 
ence was  made  in  Chapter  L  Examples  of  this 
abnormality  have  been  described  by  Naegcle, 
Leisinger,  Biittner,  and  Gurlt,  but  naturally  it 
jjosscHses  no  ol>slelrieal  significanee. 

The  Dwarf  Pelvis. — According  to  Brens  and 
KoHsko,  several  varieties  of  dwarfs  must  be 
tlistinguished — i.  e.»  the  ehondrodystrophic,  the 
''true/'  the  cretin*  the  rhachitic.  and  the  hypo* 
phi  Stic  ^hvarf. 

In  the  first*meutioned  variety  the  defiirmity 
results  from  chondrodystrophia  fa^alis  (Kauf- 
mano),  achondroplasia  (Parrot  and  Porak)*  or 
fictal  rlmchitis,  as  the  disease  has  been  vari- 
ously designated.  The  affection  is  not  allied  to 
rhaehitis,  Init  is  characterized  by  well-marked 
changes  in  the  epiphytical  cartilages,  which  lead 
to  imperfect  development  of  tlie  shafts  of  the 
long  hi^nes,  so  that  tiie  individual  may  present 
a  well-formed  head  and  body,  while  the  ex- 
tremities are  short  and  stumpy.  Herrgott  has 
shown  that  the  condition  is  sometimes  heredi- 
tary, and  lliat  persons  suffering  from  it  are  fre- 
quently exceptionally  fertile,  and  thus  contrast 
markedly  with  cretin  dwarfs,  in  whom  sterility 
is  the  rule. 

In  tlie  **lrue''  dwarf  there  is  a  proportionate 
lack  of  general  development,  which  is  particu- 
larly characterized  hy  the  fact  that  the  various 
epiphyses  do  not  undergo  ossification,  but  remain  cartiloginous  until  an 
advanced  age. 

In  the  cretin  dwarf  the  lack  of  development  is  general.     The  bony 
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changes  are  allied  to  those  obBerved  in  thv  true  dwarf,  but  arc  less 
marked. 

The  term  rhacltiiic  dwarf  should  not  be  applied  to  individuals  whose 
short  stature  is  due  to  skeletal  deformities;  but  sliould  be  restricted  to  thoie 
who  would  fall  far  below  the  normal  height  even  if  the  deformities  were 
straightened  out  and  eonipensated  for. 

In  the  kypoplasiic  dwarf  the  changes  are  quantitative  instead  of  quali- 
tative, BO  that  the  individual  differs  from  the  normal  only  in  lier  miniature 
appearance. 

Each  of  these  varieties  of  dwarfs  has  a  chapacteriatlcally  shaped  pelvis, 
which  is  more  or  less  generally  contracted. 

The  ChoHdrodifstrophir  Ihvarf  iV/rt,s\ — Fig.  5H1  reprttients  a  ehondro- 
dystrophic  infant,  and  Fig.  582  a  chondrodystrophic  dwarf,  whose  pelvis, 
described  by  Breus  and  Kolisko,  is  reproduced  in  Fig.  583.  Tlie  woman 
was  twenty-seven  years  old  and  l'^3  centimeters  tall,  and  died  after  a 
Ca?sarean  section. 


Fig,  583,  Fig.  5H4. 

FiiiB.  683,  SSi.^ — CbonduodysthoS'Bic  Piilvih  (Breus  and   KoliakoJ, 


Thi.s  variety  of  pelvis  is  elmracterized  by  an  extreuie  antero-posterior 
flattening,  so  that  on  first  glance  one  might  believe  that  one  had  to  deal 
with  a  rhaehitie  pelvis.  On  closer  examination,  however,  it  is  seen  that  the 
flattening  is  due  to  the  im]>erfect  develofmicnt  of  the  portion  of  the  iliac 
bone  entering  inttj  the  formation  of  the  ilio-pcctineal  line,  owing  to  which 
the  sacral  articulation  is  brought  much  nearer  tlie  puliic  bone  than  usual. 
In  6  pelves  of  tliis  character  described  by  Breus  and  Kolisko  the  conjugata 
vera  varied  from  4  to  7  centimeters,  wlule  the  transverse  diameter  of  the 
superior  strait  was  but  slightly  shortened,  varying  from  11  to  12  centi- 
meters. 

The  True  Dwarf  Felvw  {PeJi'h  Nana). — This  variety  of  pelvis  is  ex- 
tremely rare,  only  4  well-marked  specimens  being  in  existence — those  de- 
scribed by  Xaegele  and  Boeckh,  Schauta,  Paltauf,  and  Breus  and  Kolisko, 
two  of  which  were  in  females.     The  jielvis  is  generally  contracted  and 
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tends  toward  the  inruntile  type,  but  its  most  characteristic  feature  is  tbe 
persistence  of  uartihige  at  all  the  epiphyses.  Thus,  in  Boeckh  s  pelvis* 
which  belonged  to  a  thirty-one-year-old  woman,  108  centinieters  tall,  the 
Y-shajied  cartilage  at  the  aeetabnliini  was  clearly  marked  and  the  sacral 
vertebm*  wen*  not  fused  together  (Fig*  58.5 ). 

The  Crffin  Dwarf  Frlris^ — Tliis  is  a  generally  cnntrarted  j>clvis  with 
poorly  developed  and  imperfL'etly  formed  bones.  Fnlike  that  uf  the  true 
dwarf,  it  does  not  present  infantile  eharacteristics,  but  shows  signs  of  a 
steady  though  imperfect  groufh  tlirou^^lioiit  early  life,  TTuossified  cartilage 
may  be  present  here  and  there  in  young  subjects,  but  it  disappears  with 


IS 


yi:' 


Fig,  686.   ^^  Fig.  686, 

FiOB,  585,  586.— Thitb  Dwarf  Pelvis  (B(K?ckh). 

advancing  age  and  is  nevrr  found  in  all  the  epiphyses  as  in  the  true  dwarf 
pelvis. 

The  Rhachitic  Dwarf  Pelvis, — True  rhachitic  dwarfs  are  rare,  and  pos- 
sess generally  contracted,  flat  rliachitic  pelves,  which  do  not  differ  from 
those  descrilied  iu  the  previous  chapter  exce]>t  by  their  extremely  small  size. 

The  Hypoplastic  Divarf  Pehns, — ^According  to  Breus  and  Kolisko  this 
variety  of  pelvis  is  observed  in  very  small  individuals,  and  is  simply  a 
normal  pelvis  in  miniature.  It  differs  materially  from  that  of  the  true 
dwarf  in  that  it  is  completely  ossified. 

IL    LOCALIZED    AND  ASYMIVIETRICAL  ANOMALIES   IN 
DEVELOPMENT 

The  Obliquely  Contracted  or  Haegele  Pelvis. — Naegeic,   in   1803,  wa^ 
the  first  to  recognize  the  significance  of  this  variety  of  pelvis,  and  in  1839 
published  a  monograph  upon  the  subject  based  upon  the  study  of  35  speci- 
mens, one  of  which  had  been  obtained  from  an  Kg}'ptian  mummy. 


KAEOHI.H    !* ELVIS 


77:^ 


The  Naegele  pelvis  prfgf'iits  tiir  follow  tn^  tharactfTi^tici?:  The  alap  of 
the  sacral  vertehra*  arc  eithtT  laekinti;  or  imperfectly  developed  upon  one 
side,  while  the  corresponding  sacral  foramina  are  smaller  than  those  on 
tlie  normal  side.  In  the  trreat  mnjoritv  of  cases  the  sacrum  and  the 
innominate  hone  arc  liniily  synostoMd  on  the  alTeeted  side.  At  the  same 
time  the  latter  is*  pni^htd  upward  and  hack  ward,  as  well  as  inward  from 
the  region  of  (he  acctahiduin.  and  its  crest  ie  at  a  higher  level  than  that 
nf  its  fellow.  The  ilio-pcctincal  line  is  less  curved  than  normally,  hein^ 
almost  straight  when  t!ie  deformity  is  marked,  while  upon  the  opposite 
side  its  curvature  is  accentuated,  particularly  in  the  anterior  portion.  Cor- 
responding with  the  change  in  position  of  the  innominate  hone,  the  ischial 
tuherosity  and  epine  are  displaced  inward,  upward,  and  backward,  therehy 
approaching  the  outer  nuirgin  of  the  sacrum  and  narrowing  the  sacro- 
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sciatic  notch.  The  symphysis  pubis  is  displaced  toward  the  well  side,  while 
the  pubic  arch  instead  of  looking  directly  forward  is  directed  toward  the 
alujornud  side  of  the  sacrum.  The  sacrum  itself  is  displaced  toward  the 
ankyhiscd  side,  while  its  anterior  surface  is  directed  more  or  less  obliquely 
toward  it. 

As  a  result  of  these  changes  the  pelvis  hccnnies  obliquely  contracted. 
the  giiperior  gtrait  being  ovate  in  shape,  with  its  small  jjole  directed  toward 
the  abnormal  sacro-iliac  joint  and  its  larger  end  toward  the  horizontal 
ramus  of  the  pultis  on  the  well  side.  Its  oblitjue  diameters  are  of  unequal 
length,  the  shorter  extending  from  the  sacro-iliac  synchondrosis  of  the 
well  side  to  the  ilio-pectincal  eminence  on  the  diseased  side,  while  the 
conjiigata  vera  is  usually  somewhat  lengthened  and  h  directed  ohlicjuely. 

The  distances  from  the  [iromontory  of  the  sacrurn   to  the  acetahulum 
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'  gacnim  to  the  isclual  spine  are  inarkedly  diminigbod 

__ At  the  t>aMie  time  the  distance  between  the   tuber 

^j^ljj  «|  tbt  imud  ^de  and  the  opposite  posterior  auperior  spine  is  les^ 

'  4t  hetiUP  the  tiiber  iscbii  of  the  well  and  the  corresponding^  spine 

^wmei  ode,    Mor^ver,  the  tip  of  the  spinoiig  procegs  of  the  la^t 

i.rt  is  nt'arer  the  anttTior  superirpr  spine  of  the  ilium  on  the 

on  the  well  pide^  while  the  distance  from  the  lower  margin  of 

^  to  the  pogterior  guperior  spine  is  less  upon  the  well  side, 

.  of  the  pelvis  converge  below,  so  that  the  contraction  involrt^ 

ivic  cavitv,  but  h  relatively  greater  in  the  plane  of  least  pelvic 

^^mgms  ifld  in  the  inferior  strait  than  at  the  superior  strait.     The  ac<?- 

*  the  diseased  side  i?  directed  more  anteriorly,  while  that  on  the 

k>  ahiio^t  directly  outward. 
Jfoitr  0/  Produdkm^—Vw  gene^^is  of  this  variety  of  j^elvic  deformity 
^  tfitf©  rise*  to  a  great  deal  of  disciii^sion,  some  writers  claiming  that 


BtVifW  or  Obliquelt  CoNraACTED  Felvib  (Nac^idie). 

10  is  primary  and  the  synostosis  secondary;  others, 
gli  primarily  from  changes  which  bring  about  more 
\ht  eacral  aW*     The  former  view  was  advocated 
r|i4d,  Litznjann,  Olsbausen,  and  Schauta^  and  the 
t^rtin,  Thomas,  and  others, 
^^rtiilted  that  the  first -mentioned  view  is  correct, 
wn  that  the  entire  sacra!  alae  might  be  lacking 
.     JIoreDver,  Thomas  and  Kundrat,  among  otherj 
1  that  the  alae  of  one  or  more  sacral  vertcbr 
ctly    tleveloped   while   the   others   are   norma 
j%^>cj^s  usually  occurs  at  the  affected  sacro-iliae' 
,^j^ffeear}^  characteristic  of  this  variety  of  pelvis. 
«4^yh  the   deformity  is  produced  is  as   follows: 
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'wiDg  to  the  asymmetry  of  the  sacrum  thore  is  comjieuBatory  sculiogis 
of  tlie  lumbar  portion  of  the  vertebral  euluuin  with  its  convexity  on  the 
diseased  side.  This  causes  the  pelvis  to  assume  an  angle  with  the  horizon, 
thereby  bringing  about  a  lowering  of  the  acetabnlnni  on  the  diseased  side. 
As  a  eonse<|Ut'nto  greater  pressure  is  exerted  by  the  femur  on  thiit  side, 
which  gradually  brings  about  an  upward,  backward,  and  inward  displace- 
meet  of  the  corresponding  innominate  hone.  Owing  to  the  increased 
pressure,  the  svnovial  memhrane  at  the  saero-iliac  synchondrosis  gradually 
nndergoes  pressure  necrosis,  and  s\Tiostosis  eventually  results. 

F/riyii^^n/.— Thomas,  in  18til,  was  able  to  collect  from  the  literature 
a  description  of  50  pelves  of  this  character.  Since  then  additional  cases 
iiave  been  described,  but  at  present  the  entire  number  does  not  exceed  lUO. 

Diagnosis. — Generally  speaking,  the  condition  is  readily  recognizable, 
provided  that  one*s  attention  is  directed  to  its  ]>ossible  existence.  Unfor- 
tunately, since  the  customary  external  measurements  give  no  clew  to 
its  presence,  the  diagnosis  is  usually  not  made  until  laU^r  is  far  arl- 
vanced,,  when  the  evident  dystocia  forces  one  ta  look  fnr  the  cause. 
The  patients  do  not  limp,  and  as  a  rule  give  no  histor}^  suggestive  of 
trouble  at  the  sacro-iliac  joint.  On  the  other  hand,  the  existence  of  bco- 
liosis,  a  variation  in  the  height  of  the  hips,  or  a  ditference  in  the  distance 
between  the  spine  of  the  last  lumbar  vertebra  and  the  posterior  sufK'rior 
spine  on  either  side  should  cause  one  to  susi)cct  its  possibility. 

Nacgele  suggested  five  measurenients  which  should  l>e  made  in  such 
cases:  (1)  From  the  tuber  iscliii  of  one  side  to  the  opposite  posterior  sup- 
rior  spine;  (2)  from  the  anterior  superior  spine  of  one  side  to  the  opposite 
posterior  superior  spine;  (3)  from  the  spine  of  the  last  lumbar  vertebra 
to  the  anterior  superior  s]>ine  on  either  side;  (4)  from  the  trochantfT  to 
the  opposite  posterior  superior  spine;  (h)  from  the  lower  margin  of  the 
symphysis  pubis  to  the  posterior  superior  spines  on  either  side.  Normally, 
these  various  measurements  should  he  the  same  on  both  sides,  but  differ 
con sidera Illy  in  obliquely  contracted  pelves. 

Owing  to  the  difficulty  of  definitely  locating  their  end  points,  the  first, 
fourth,  and  fiftli  measurements  are  rarely  employed;  but  the  information 
obtained  from  the  second  and  third  is  of  very  considerable  value.  A  differ- 
ence of  more  than  1  cent i nutter  between  these  measurements  on  the  two 
sides  indicates  an  obliquely  contracted  pelvis,  but  is  not  sufficient  to  enable 
one  to  differentiate  between  the  Nacgele  and  the  other  varieties.  On  in- 
ternal examination  the  eonjugata  vera  is  not  shortened,  hut  on  measuring 
the  diagonal  conjugate  it  is  found  that  the  symphysis  pubis,  instead  of 
being  situated  directly  in  front  of  tlie  jiromontory,  lies  considerably  to 
one  side  of  it.  On  palpation  it  is  found  that  the  lateral  wall  of  the  pelvis^ 
as  well  as  the  ischial  spine  and  tuberosity,  approaches  the  sacrum  much 
more  closely  on   the  diseased  than  on   the   opposite  side,  while  the  ilio- 

I pectineal  line  is  markedly  tlattcued.    At  the  same  time  the  distance  between 
the  tubera  ischii  is  markedly  diuiinished. 
Effect  vpon  Labor.~\Vhvn  the  deforualy  is  at  all  pronounced,  tbe  side 
of  the  pelvis  corresponding  to  the  small  end  of  the  oval  is  so  contracted  as 
to  be  useless  for  the  passage  of  the  child,  so  that  engagement,  if  it  is  to 
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occur  at  tdl,  umA  take  phiLM*  on  the  opposite  side*  In  effccl,  tlie  pelvic 
inlet  becomes  converted  into  one  of  the  nenerally  contracted  variety,  and 
an  idea  of  its  available  isimce  is  gained  by  measuring,  not  the  conjugata 
vera,  but  the  distance  between  the  BynipbysiB  pubis  and  the  sacro-iliac 
synchondrosis  on  the  normal  side.  If  engagement  is  possible,  lal)or  will 
progrej?**  nioi-e  favorably  when  the  occifiut  it*  directed  toward  tlie  iliii- 
pectineal  eminence  of  the  tlii^eased  tbnii  toward  that  of  the  well  s^ide,  for 
the  reason  that  in  the  firtit  instance  the  biparietal  diameter  lies  in  the 
long  oblique  instead  of  In  the  short  oblique  diameter  of  the  superior  strait* 

Owing  to  the  steady  increase  of  the  contraction  in  the  lower  portion 
of  the  pelvis,  marked  dillicnlty  is  experienced  when  the  head  attempts  to 
pass  between  the  ischial  s|>ine!i  and  tuberotiities.  and  the  possibility  of 
delivery  depends  upon  the  distance  between  these  points. 

Pro ffnosis.— If  the  deformity  is  at  all  pronounced  the  prognosis  ig  had» 
unless  Ctrsarean  section  be  performed.     Litzmann  states  that  22  out  of  28 
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Fiji.  Ami.  Fin,  591. 

FtG8.  5fM),  5i^L— Tkawbvisb«rlt  CoNTHAnrBD  RoBBBT  Pbi-vw  (Robert). 


mothers  died  in  the  first  labor,  and  that  only  6  labors  ended  gpontaneouslT 
out  of  the  41  making  up  his  entire  series. 

(leneraily  sjieaking,  s)»ontaneoiJs  labor  is  out  of  the  question  unless 
the  short  oblique  diameter  measures  8,5  ceutimelers.  Wlieu  this  limit  is 
reached  Ca?sarcan  section  is  the  only  rational  method  of  treatment  if  the 
child  is  alive  and  the  patient  in  good  conditjon.  Pinard  in  one  cape 
gained  sufficient  room  for  the  delivery  of  the  child  hy  sawing  throoghj 
the  horizontal  ramus  of  the  pubis  and  the  ascending  ramus  of  the  iachiuni'^ 
on  the  diseased  side — i8chio-pul>iotomy.  The  operation  was  strongly  con- 
demned by  Budin,  and  its  performance  is  not  to  be  recommended^  for  the 
reason  that  the  ankylosis  at  one  saero-iliac  joint  may  prevent  eufticient 
expansion  of  the  pelvis. 
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III.    LOCALIZED  AND  SYMMETRICAL  ANOMALIES  IN 
DEVELOPMENT 

These  ma}'  be  of  several  charaettTst  (a)  Imperfect  development  of  both 
cral  alEP;  {b)  lack  of  union  at  the  i^ymphyi^is  publB;  (c)  lack  of  develop- 
TneDt  of  the  vertebral  f>oflies  of  the  sacnmi :  (d)  assimilation  of  tlu'  last 
lumbar  vertebra  with  the  sacrum,  or  of  the  tirst  sacral  vertebra  with  the 
lumbar  eohimn. 

The  Tran«ver8ely  Contracted  or  Robert  Pelvis.— Ini])erfeet  flevdo[)ment 
of  the  t?aeral  akr  on  both  sidts  protltues  a  pelvis  which  is  markcLlly  con- 
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Pi«.  502.  Fig.  d»3. 

Fius,  592.  593,— vSplit  Pelvis  {Breua  and  Kolisko). 


tractefl  transviTt^dy,  and  is  sometimes  described  as  the  double  Naegsle 
fndnls.  This  variety  is  extremely  nirr.  Tarnier  statin*^  that  only  10  eases 
had  been  described  nji  to  ISHS  (Fig.  590). 

In  the  pelviB  descrihed  hy  Kobt*rt,  the  a  hi*  on  both  gides  of  tlie  sac  nun 
were  lacking,  and  the  innominate  bonrs  firmly  synostoscd  with  the  rudi- 
mentary sacrum.  The  anterior  surface  of  the  latter  was  eonvex  in  both 
directions.  Owmg  to  the  imfjerfect  devdopuient  of  the  saeruni,  the  pelvis 
wae  markedly  contracted  transversely,  and  only  slightly  antero-poateriorly, 
the  transverse  antero-posterior  and  diameters  of  the  superior  and  inferior 
straits  nieagsuring  7  and  O.T,  and  5.1  and  VlG  centimeters,  respect ively. 

Just  as  in  the  Naegele  pelvis,  lamy  union  between  the  sacrum  and 
innominate  bones  is  not  an  essential  character istie,  and  is  occasionally 
lacking,  sometimes  on  one,  much  more  rarely  on  l>oth  sides.  Where  there  is 
a  difference  in  the  deveh^pment  of  the  ahe  on  the  two  sides  it  can  readily  be 
understood  how  an  asymmetrically  transverstdy  contracted  pelvis  rmiy  result. 
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The  diagnosis  is  retidily  madu,  all  of  tltt!  traDSverse  external  measure- 
ments being  markedly  shortened  while  the  external  conjugate  remains 
practically  norm  a  L  Intcmal  examination  shows  the  eonjugata  vera  to  be 
only  slightly  changed,  while  it  h  hardly  possible  for  the  marked  approach 
of  the  ischial  spines  and  tuWTOBitie&  to  one  another  to  escape  recognition. 
In  all  cases  thus  far  reported  the  transverse  narrowing  of  the  pehis  was 
so  great  as  absolutely  to  preclude  the  possibility  of  the  birth  of  a  living 
child,  and  accordingly  Cesarean  section  is  the  only  rational  method  of 
treatment. 

Split  Pelvis. — In  rare  instimces  union  between  the  pnbic  bones  at  the 
symphysis  does  not  occur,  an<l  the  anterior  portions  of  the  pelvis  gape  widely 
(Fig,  592),  This  condition  is  ut^ually  Bssocinted  with  ectopia  of  the  blad- 
der and  imperfect  development  of  tlie  lower  poi-tion  of  the  anterior  abdom- 
inal walL  It  has  been  observed  in  adults,  but  naturally  is  more  eomnion 
in  young  children.  We  are  indebted  to  Litzmann  for  the  first  accurate 
description  of  a  pelvis  of  this  character  from  an  obstetrical  point  of  view\ 

In  the  Sjdit  pelvis,  owing  to  descent  of  the  promontory  of  the  sacrum 
and  the  absence  of  union  at  the  sYTn[ihysis,  there  is  marked  transverse 
widening  of  the  posterior  portion  of  the  pelvis,  while  its  anterior  portions 
are  more  or  less  parallel,    Externrtl  pelvimetry  in  such  cases  shows  a  marked 


Fio.  594,— Contracted  Pelvis  Dt7B  to  Abskncc  of  Bodies  of  Sacral  VitBTSsaji 

(Litamann). 


flaring  of  the  anterior  superior  spines  of  the  ilium,  and  were  the  defective 
condition  of  the  pubis  not  clearly  evident  a  rhachitic  pelvis  might  be  sus- 
pected. 

The  distance  between  the  extremities  of  the  pubic  hones  varies  consider- 
ably, and  oecasionaily  is  as  great  as  14  centimeters.  This  space  is  usually 
filled  by  a  fibrinous  band.     Scluckele,  in  100 1^, reported  a  case  of  lalior  in 
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a  pelvis  of  tlijg  character,  and  staled  that  8  others  are  to  be  found  in  the 
liti'rature.  Jn  fmly  2  of  them  was  labor  perfectly  spontaneous^  but  in 
none  was  great  difficulty  experienced ;  consequently  for  jiraetical  purposes 
the  pelvis  may  be  considered  as  generally  enlarged,  the  dystocia  being  due 
to  abnormalities  of  mechanism  resulting  from  the  absence  of  a  resistant 
anterior  pelvic  wall.  Breus  and  Kolisko  give  an  excellent  description  of 
eevLTal  hitherto  unde?cribed  eases,  and  discuss  fully  the  mechanical  factors 
concerned  in  their  production. 

Imperfect  Development  of  the  Vertebral  Bodies  of  the  Sacrum*  — Litz- 
mann  has  described  a  remarkable  pelvis,  in  which  almost  the  entire  sacrum 
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Fig.  597. 
FioB.  595-507.— HioB  Assimilation  Pblvis, 


was  lacking.  This  dcfecl  was  associated  with  considerable  transverse  eon- 
traction,  which  increased  as  the  inferior  strait  waB  apjiroached,  the  trans* 
verse  diameter  of  the  superior  strait  measuring  10,5  centimeter!?,  while  the 
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distance  between  the  ischial  spines  und  ischial  tuberosities  wad  G.5  and  8^ 
centimeters  respectively  (Fig:.  594). 

Assimilation  Pelvis,— (Jiiite  frequently  the  transverse  processes  of  the 
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Occasionally  the  firnt  coc-cv^eal  vertebra  may  lireome  aj^sinulatod  with  the 
sacnmi,  but  tliis  hn8  no  t'tTeei  upon  the  character  of  the  pelvis, 

Unles^s  the  entire  vertebral  efdiimn  ik  available  for  fitiidy*  it  is  fre- 
quently diflHcult  to  determine  wi(]i  whieh  variety  of  assimilation  one  ha? 
to  deal*  as  it  is  impossible  to  ascertain  wti*'tber  what  corresponds  to  the 
firet  pacral  vertebra  is  the  twenty-fifth  vertebra,  as  normal,  or  is  the  twenty- 
fonrtb  or  twenty-sixth  vertebra,  as  the  ease  nniy  be.  In  the  development 
of  tin?  pelvis  the  firi^t  ]>ortinn  of  the  ssicrnm  to  enter  into  the  formation 
of  the  saero-iliac  joint  is  the  twenty-sixth  vertebra,  which  normally  cor- 
responds to  the  second  saerah  tht*  t^venty-tifth  vertebra  not  l>eeoming  in- 
volved until  later.  Aceordintjly.  a  snernin  with  only  four  vertebne  nuiy 
indicate  the  persistenee  of  a  fa'tnl  type,  while  tiie  presence  of  six  vertebrse 
shows  that  the  normal  process  of  articulation  has  beeii  exaf^trerated. 


/ 
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Assimilation  is  the  most  cominon  of  all  ]  el  vie  abnormalities,  and  xb 
noted  in  at  least  every  fifth  or  sixth  pelvis.  Indeed,  it  frequently  happens 
that  pelves  which  have  l*een  dcTnonstrated  for  years  as  typically  normal 
present  one  or  other  type  of  this  abnormality.  Moreover,  the  condition 
may  be  associated  with  rhachitis  or  general  imperfect  development,  so  tliat 
one  frequently  has  to  deal  with  rhachitic  or  generally  contracted  assimila- 
tion pelves  (Fig.  552).  More  commonly,  however,  such  an  association  is 
lacking,  but  the  mere  existence  of  assimilation  may,  nevertheless,  gfive  rise 
to  marked  changes  in  the  shape  of  the  pelvis, 

Wlien  the  last  lumbar  is  assimilated  with  the  first  sacral  vertebra — high 
assimilation — so  that  the  sacrum  consists  of  i\  pieces,  important  changes 
io  the  shape  of  the  pehis  result,  which  depend   in  great  part  ujKin  the 
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man  nor  in  which  the  8aeruin  anfl  innoniinate  Inmas  articulate,  a**  well  as 
u|ioii  the  width  of  tlie  former.  lu  nnne  eases  the  eondition  gives  rise 
to  a  pelvis  which  ie  very  high  in  its  posterior  portion,  and  whose  superior 
strait  is  almost  round,  the  w^alls  of  its  inferior  portion  converging,  thus  pro- 
ducing a  funnel-siiaped  jielvis  (see  Fig.  5il5).  In  oilier  cai^es  the  eondition 
gives  rise  to  a  pelvis  with  a  somewhat  transversely  contracted  superior  strait 
(see  Fig.  598). 

On  the  other  hand,  when  the  first  sacral  vertebra  is  assimilated  with  the 
lumbar  column — low  assimilation — a  pelvis  reeults  w^iich  is  very  shallow 
in  its  posterior  portion,  hut  which  offers  no  particular  obstacle  to  labor 
(see  Fig.  tiOO). 

Occasionally  the  assinulatcd  vertebra  may  undcrr^^o  only  a  pmrtial  change, 
one  side  of  it  retaining  the  characteristics?  of  a  lumbar  or  sacral  vertebra, 
as  the  case  may  be,  while  the  other  side  undergoes  considerable  modifica- 
tion. Under  such  circumstances  asymmetrical  pelves  result,  which  are 
frequently  ubli([uely  contracted  (see  Fig.  l>01). 

Funnel  Pelvis, — While  the  most  tyjiical  examples  of  funnel-shaped  pel- 
vis are  associated  with  lumho-sucral  ky]j]iosis,  contractions  nf  the  pelvic 
outlet  are  also  noted  in  spondylolii^thetici  osteomalacic,  obliquely  contracted, 
and  other  rare  types  of  abnormal  fielves.  These,  however,  occur  so  rarely 
that  they  are  of  scientific  rather  tlian  practical  importance. 

On  the  other  hand,  moderate  degrees  of  outlet  contraction  are  frequently 
noted  under  other  conditions.  Thus,  in  every  fourth  or  fifth  generally  con- 
tracted or  justo-minor  pelvis  the  measurements  of  the  inferior  strait  may 
l»€  diminislied  out  of  proportion  to  the  rest  of  the  pelvis^  and  occasionally 
to  such  an  extent  as  to  give  rise  to  serious  dystocia.  In  such  cases,  how- 
ever, the  diagnosis  of  generiil  contraction  should  inevitably  direct  one's 
attention  to  the  possible  existence  of  the  abnormality,  so  that  it  is  not  likely 
to  pass  unnoticed. 

Unfortunately,  more  or  less  serious  contraction  of  the  outlet  frequently 
occurs  in  j»elves  which  a|>pear  to  l>e  perfectly  n*»rmal,  at  least  as  far  as  the 
usual  external  and  internal  measurements  are  concerned.  Such  pelves  I 
have  designated  as  typical  funnel,  in  contradistinction  to  the  generally  eon- 
trncted  variety  to  which  reference  has  just  heen  nuide,  and  they  may  fm«s 
unnciticcd  if  rt])propriate  measurements  arc  not  made,  unless  serious  dystivcia 
arises.  In  the  latter  event  the  {>hysician  may  lind  himself  in  the  embarrass- 
ing position  of  being  obliged  to  resort  to  a  serious  ojxTation  in  order  to 
save  the  chihl,  after  having  assured  the  patient  that  her  pelvis  was  jK'r- 
fectly  normal. 

Whenever  the  transverse  diameter  of  the  outlet  measures  8  cm,  or  less 
I  designate  tlie  pelvis  as  funnel  and,  as  stated  in  Chapter  XXXIII,  tyiiical 
funnel  pelves  were  noted  in  6,1  per  cent,  of  a  series  of  2,750  consecutive 
patients  whom  I  examined  up  to  April,  1911.  Indeed,  it  is  the  most  fre- 
quent abnoTmality  observed  in  white  women,  making  up  44  per  cent,  of  the 
contracted  pelves  occurring  in  that  race,  and  being  almost  as  frequent  its 
all  of  the  other  varieties  combined.  On  the  other  hand,  it  constitutes  only 
15  per  cent  of  the  abnormal  pelves  in  black  women.    Notwithstanding  this 
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progresdve  narrnwin<f  n{  tlie  puKic  arch,  rj  that  only  a  s^uialler  and  smaller 
S4:*giuent  of  the  head  can  pass  Uencath  it,  and  in  extreme  oai&es  only  the 
portion  of  tlie  outlet  posterior  to  a  line  Joining  the  isi  hial  tutierosities  is 
availahle  for  it*?  passage.  In  such  ea&e?,  it  is  evident  that  the  ])ossihility 
of  delivery  will  rlepend  not  upon  the  actual  length  of  the  ant^ro-posterior 
diameter,  but  rather  upon  the  space  available  between  the  tmusverse  diam- 
eter and  the  tip  of  the  gaerum. 

Klien  has  designated  this  diBtance  as  the  posti^rior  sagittal  diameter  of 
the  outlet,  and  has  devised  a  speeiallj  constructed  pelvimeter  for  its  mcn- 


-DlAUHAM     ShQWING     MeNHUKATION     OF     ANTERIOR     ANU     POSTERIOR      SaiJITTAL 
DlAMETERH     UY     WiLLlAMtt's     MuDlFlt  ATtON     OF     KlIEN's     PkLVJMETKR.        Xi. 
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pnration,  Fi;^.  (»06  represents  my  modifieatiofi  of  the  instrument.  In  order 
to  use  it,  the  patient  is  placed  upon  a  tahle  with  her  huttoeks  projeetiu*?  so 
far  beyond  its  ed^c  that  the  lower  portion  of  the  sacrum  becomes  readily 
accessible.  The  tuliera  ischii  are  then  palpated  and  the  location  of  the  trans- 
verse diameter  determined^  The  Iransverse  bar  of  the  pelvimeter  is  then 
placed  in  relation  with  it,  and  Hie  distance  to  the  tiji  of  the  sacrum  is  meas- 
ured— this  ^ives  the  length  of  the  external  posterior  sagittal  diaiueter.  The 
pelvimeter  is  then  rotated,  and  the  distance  to  the  lower  margin  of  the 
symphysis  is  deterToined — anterior  sagittal  diameter.  This  latter  varies 
between  5  and  (J  centimeters  and  is  subject  to  comparalively  little  change; 
while  the  external  posterior  sagittal  may  vary  greatly,  and  from  it  the  length 
52 
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of  cases  the  distance  between  the  tubera  ischii  is  reduced  to  between  7  and 
8  centimeters,  but  in  several  instances  it  was  less,  and  in  one  instance  meas- 
ured only  5.5  centimeters  (Figs.  G02  and  (503). 

That  contractions  of  this  character  may  seriously  affect  the  course  of 
labor  is  shown  by  the  fact  that  in  135  cases,  which  went  to  term,  the  follow- 
ing operations  were  necessary  to  effect  delivery:  namely,  17  forceps,  1 
Caesarean  section,  3  pubiotomies,  and  1  craniotomy  upon  the  after-coming 
head.  Moreover,  even  when  the  disproportion  is  not  sufficiently  great  to 
give  rise  to  marked  dystocia,  it  may  play  an  important  part  in  the  produc- 
tion of  perineal  tears.  In  such  cases,  with  the  increasing  narrowing  of  the 
pubic  arch,  the  occiput  can  not  emerge  directly  beneath  the  symphysis 
pubis,  and  accordingly  must  stem  itself  further  and  further  down  upon  the 


Fio.  604. — DiAQRAM  Showinq  the  Significance  Fig.    605. — Diagram   or    Pbltic 

OF  Anterior  and  Posterior  Sagittal  Diam-  Outlet  of  Same  Cabb,  Illus- 

ETER8.       Xi.  TRATING    NeCEMITT  WOU  CmBA- 

Cssarcan  section  in  spite  of  a  transverse  diameter  of  6.5  cm.     Rban  Section.     XJ. 

ischio-pubic  rami,  and  in  extreme  cases  must  rotate  around  a  line  joining 
tlic  ischial  tuberosities.  Consequently  the  perineum  must  become  more 
and  more  distended,  and  thus  be  exposed  to  greater  danger  of  extensive 
rupture. 

In  view  of  the  frequency  and  practical  significance  of  outlet  contractions, 
palpation  of  the  pubic  arch,  as  described  in  Chapter  XXXIII,  should  form 
an  integral  part  of  the  i)reliminar}'  examination  of  every  pregnant  woman. 
If  any  a])normality  be  detected  the  transverse  and  antero-posterior  diam- 
eters of  the  outlet  should  be  measured,  and  a  shortening  of  the  former  to 
8  centimeters  or  less  should  be  regarded  as  a  danger  signal. 

ITnfortunately,  as  Klien  pointed  out  in  1896,  the  length  of  either  of 
these  diameters  does  not  afford  a  sufficient  basis  for  the  formulation  of 
an  intelligent  prognosis.  And  it  may  happen  that  serious  dystocia  mav 
sometimes  arise  with  a  transverse  diameter  of  7.5  centimeters,  while  on 
the  other  hand  sf)ontaneous  labor  may  occur  when  it  is  reduced  to  6.5  centi- 
meters, as  in  one  of  my  cases  (Figs.  60*2-605). 

The  decrease  in  length  of  the  transverse  diameter  is  associated  with  a 
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progre*i*^ive  narrowin^^  of  the  piibie  arch,  8o  that  only  a  smaller  an<l  smaller 
segment  of  the  head  can  pass  beneath  it,  and  in  extreme  eases  only  the 
portion  of  the  outlet  posterior  to  a  Uoe  joining  the  isrliial  tuberosities  is 
available  for  its  passage*  In  such  eases,  it  is  evident  that  the  ])ossihility 
of  delivery  Avill  depend  not  upon  the  actual  length  of  the  antero-|iOBterior 
diameter,  but  rather  upon  the  space  available  between  the  transverse  diam- 
eter and  the  tip  of  the  sacrunn. 

Kh'en  has  designated  this  distance  as  the  posterior  sagittal  diameter  of 
the  outh^t.  and  has  devised  a  specially  eonstriicted  pel vi meter  for  its  men- 


FtG.    TiOft.  —  lilAiiRAM     ShoWINU      MENSURATION     Of     AnTERFOR     AND     PoiHTERIOR      SaOITTAL 

DtJiumrKUA   ur    Williamb's   MomncATioN    or   Klie^t's    Pklviweteh,     X|, 


fluration.  Fig.  (JOtj  re}ire8ents  my  modification  of  the  inj^tnmient.  In  order 
to  use  it,  tbe  patient  is  placed  upon  a  table  with  her  buttocks  projecting  so 
far  beyond  its  edge  that  the  lower  portion  of  the  sacrum  becomes  readily 
accessible.  The  tubera  isehii  are  then  palpated  and  the  location  of  the  trans- 
verse diameter  determined,  Tbe  transverse  bar  of  the  f)chimeter  is  then 
placed  in  relation  with  it.  and  the  distance  to  the  tip  of  the  sacrum  is  meas- 
ured— this  gives  tbe  length  of  the  external  posterior  sagittal  diameter.  The 
pelvimeter  is  then  rotated,  and  the  distance  to  the  lower  margin  of  the 
symphysis  is  determined — anterior  sa^dttal  diameter.  This  latter  varies 
fietweim  5  and  ti  centimeters  and  is  subject  to  comparatively  little  change; 
while  tbe  external  posterior  sagittal  may  vary  greatly,  and  from  it  the  lengtli 
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of  the  posterior  sagittal  nmy  he  eatiniated  by  deducting  1  oentimeter — the 
average  thickiie8&  of  the  tip  of  the  gacrmu. 

In  order  for  Bpontaneoos  labor  to  occur  it  is  apparent  that  this  diameter 
must  iucrease  proportionally  in  length  as  the  transverse  diameter  of  the 
outlet  is  sihortened,  and  my  observation^^  show  Ihat  it  h  unlikely  iiritli 
meaaurements  less  than  the  following: 
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It  should,  however,  be  understood  that  theee  are  only  approximate  estij 
and  by  no  means  acciirately  indicate  tlie  necessity  for  nidieal  interference, 

88  spontaneous  labor  may  occur  when 
least  expected.  In  rnulti parous  wo- 
men with  a  history  of  previous  se- 
vere dystocia,  tlioy  may  afford  an 
indication  for  Ciesarean  section  or 
pubiotomy;  while  in  primiparous 
Tvomen,  if  spontaneous  labor  does  not 
occur,  thoy  should  lead  us  to  substi- 
tute pubiotomy  for  brutal  attempt? 
at  forceps  delivery. 

In  young  women  pubiotomy  \%  the 
operation  of  choice  whenever  the  dys- 
tocia is  serious,  as  it  not  only  affects 
delivery  at  the  time,  but  also  ofTew 
Fio.  607.— DiAoaAM  Ii.lu«tratikc  Effect    ^  reasonable  prospect  of  permanently 
OF  Pubiotomy  in  a  PaoMouwcuiD  Funnkl  »  overcoming  the  abnormality.     In  four 

of  my  ]>aticnts  the  transverse  di- 
amwtcr  iKrame  permanently  widem^l 
following  the i*f)eration.  As  the  increase  varied  from  1  to  3  em.,  the  outlet 
became  normal  in  tw^o  patients,  while  in  tlie  other  two  its  transven>e 
diameter  increased  from  (J  to  7.5  and  from  7  to  S  em„  respectively. 

In  moderate  degrees  of  outlet  contraction  the  eift^-t  of  postural  treat- 
ment should  be  tested  before  resorting  to  operative  interference,  as  I  have 
found  that  by  phicing  the  patient  in  an  exaggerated  Sims's  position  the  ID- 
nominate  bones  rotate  upon  tlie  sacrum  to  such  an  extent  that  the 
length  of  the  jjosterior  sagittal  undergoes  an  average  increase  of  0.75  cm., 
with  extremes  of  0  and  4  cnu  In  minor  degrees  of  contraction,  such  an  in- 
crease may  be  suliicient  to  do  away  with  the  necessity  for  the  use  of  lorceps^ 
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CHAPTKT?  XXXVTT 
PELVIC  ANOMALIES   DUE   TO   DISEASE   OP  THE  VERTEBRALi   COLUMN 

KYPHOTIC   PELVIS 

HiBtory*— Kyphosis  or  humpback,  tlie  result  of  spinal  caries,  pkye  an 
important  part  in  tlie  profliirtioTi  of  pelvie  ahBormalitieg,  for  when  situated 
in  the  lower  portion  of  the  vertebral  coliioiii  it  is  usually  as^ociateil  with  a 
characteristic  ally  fiinnel^phapefi  pelviB, 

We  are  iiulehterl  to  llokitansky  for  the  first  accurate  work   upon  the 


iw  , 


Fio,  608. — LoNOiTtrDiNAL  Section  through  Pelvis  Asm  Spinal  Column  in  DoRso-LUifBAit 

KvPHtJftis  (Bnuiw  til  id  Kolisko), 

BubJGct,  although  as  early  ae  1759  Madame  Boursier  de  Coudray  report^  a 
Csesareaii  section  performed  upon  a  patient  having  a  pelvis  of  this  character. 
The  most  important  contribution  to  our  knowledge  concerning  the 
k>Tihotie  changes  was  mad*.'  by  Brcisky  (1865),  who  clearly  set  forth  the 
mechanical  factors  bv  which  the  alteration  in  shape  was  brought  about. 
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Later,  Chantreuil,  Champney?,  Barknir,  Treuli,  and  prtrticuliirly  Breus  and 
Koligko  added  materially  to  our  kuowlwl^^e  uf  the  subjeit. 

Tlie  effeet  exerted  upon  the  ]>elvi?  hy  InplinsTs  differs  iieeordintr  to  its 
location.  When  the  gibbos  or  hump  is  ??ituated  in  the  dort^al  region ♦  it  is 
iipnally  compensated  for  hy  marked  lordosis  beneath  it,  so  that  the  pelvis 
itself  is  hut  little  changed.  On  the  other  hand,  when  Rfiiated  at  the  junc- 
tion of  the  dorsal  and  lund^ar  portions  of  the  vertehrol  eohnim  its  etTect 
upon  the  pelvi?  Ivecomes  manifest,  and  is  still  further  aeeentuated  when 
the  kyphosis  is  lower  down,  heing  most  niarked  when  it  is  at  the  lumbo- 
sacral Junction. 

Klirn  analyzed  Ho  rases  rejiorted  in  th*^  literature,  and  found  that  the 
kyphosis  was  dorso-lunjbar  in  *J4,  luinhar  in  17,  and  lumho-saeral  in  37 


•^« 


Fiii.  *i09> — Kyphotic  Pklvih,  Showing    b'LdNaATioN  of  CoNiuoATA  Vniu. 

cases,  while  in  7  other  cases  the  vertebral  column  fio  overlinng  the  superior 
strait  as  to  produce  a  **peIvL^  obiedtr  (Fig.  GIO). 

CharacteriBtica,  — The  characteristic  feature  uf  the  kyphotic  pelvis  is  a 
retrof)ulsion  and  rotation  of  the  sacrum,  by  which  the  promontory  becomes 
di&plaeed  backward  and  the  tip  forward.  At  the  same  time  the  entire  bone 
becomes  elongated  vertically,  and  narrowed  from  side  to  side.  These  changes 
are  asscjciated  with  a  rotation  of  each  ionominate  hone  about  an  axis,  which 
extends  through  the  symphysis  pubis  and  the  saero-ilioc  articulation,  so 
that  the  iliae  fossip  become  flared  outward  while  the  Uwrr  ]>ortion9  of  the 
ischial  bones  are  turned  in  toward  the  middle  line. 

When  the  kyphosis  is  in  the  dorso-hiiul>ar  region,  marked  lordosis  below 
it  indicates  an  atteui]*t  at  coTn]>ensation,  but  as  this  is  imperfect  the  body 
weight  is  transmitted  to  the  sacrum  in  sucli  a  nuinner  that  tlic  latter  be- 


7S>0     ANOMALIES  IK  K  TO  IJISKASE  OF  VERTEHRAL  COLUMN 


V' 


roines  markedly  retrofiosed  and  k'ngtJieiied,  its  promontory  being  farthtr 
backward  and  at  a  higher  level  than  usual.  At  the  same  time  its  anterior 
surface  lost^s  its  normal  vertical  concavity  and  becomes  straight  or  even  con- 
vex; while  its  lateral  cmieavity  is  obliterated  by  the  projection  of  the  verte- 
bral bodieis  beyond  tht^r  ahi\  The  bodieB  tliernselves  are  considerably  nar- 
rower than  usuaK  and  the  a  la;  of  the  first  sacral  vertebra  appear  to  be  (ira?ni 
out  and  to  extend  obhquely  upward  to  the  promontory. 

Owing  to  its  backward  displacement  the  posterior  surface  of  the  sa- 
crum approachet?  the  superiur  putjterior  spines,  thereby  relaxing:  the  ilio- 

sacrai  ligaments.  At  the 
same  time  the  posterior 
extremities  of  the  innom- 
inate bones  are  pushed 
apart,  and  as  a  cons^ 
quence  their  npper  por- 
tions rotate  outw^ard  and 
the  lower  portions  in* 
ward,  scj  that  tlie  crests 
arc  tlared  out  and  occupy 
a  lower  level  than  usual, 
wldle  the  ischial  spines 
and  tuberosities  approach 
the  middle  line.  This 
movement  of  rotation  is 
still  further  accentuated 
by  the  inereased  tension  exerted  by  the  ilio-femoral  ligaments  resulting 
from  a  dimtnution  of  the  fitdvic  inclination.  The  acetabula  also  are  shifted 
slightly  and  look  more  to  the  front  than  usnah  Coincident  with  the  dis- 
placement of  the  sacrum,  the  ilio-pectineal  line  becomes  longer,  yiarticularly 
in  its  iliac  ] portion. 

These  changes  give  rise  to  a  funnel-shaped  jielvis,  in  which,  as  the  result 
of  the  increase  in  the  length  of  the  conjugata  vera,  the  superior  strait  he- 
comes  round  or  oval  in  shape,  with  the  long  iliameter  running  antero- 
posterior ly,  while  the  transverse  diameter  reuuiins  unchanged  or  may  even 
be  somewhat  shorter  than  usual.  There  is  also  a  gradual  diminution  of  all 
the  antero-posterior  diameters  of  the  pelvis  below  the  superior  strait,  hut  the 
moi^t  characteristic  change  is  the  shortening  of  the  distance  between  the 
ischial  spines,  and  tci  a  smucwhat  less  extent  of  that  between  the  ischial 
tulK'rosities.  The  pelvic  inclination  is  usually  decreased,  though  in  some 
cases  it  is  only  slightly  altered. 

In  18  kyphotic  pelves  described  by  Brens  and  Kolisko  the  conjugata 
vera  varied  from  10.7  to  16,5  centimeters  in  length,  the  distance  between 
the  spines  from  5.2  to  8.2  centimeters,  and  that  between  the  ischial  tuber- 
osities from  6  to  12.1  centimeters.  At  the  same  time  it  should  be  remem- 
bered that  in  not  a  few  cases  the  entire  cavity  m  smaller  than  usual,  Klien 
having  pointed  out  that  30  per  cent,  of  all  the  kyphotic  pelves  descril>e*l 
were  also  generally  contraeted,  so  that  a  conjugata  vera  which  at  first  glance 
appears  normal  may  in  reality  be  relatively  increased  in  length. 


Fi4j.  610.=— Pelvis  Obtecta  (FHiUdk), 


Tin.  611. — PiAnRAM  Showing  Forces  Concerned  ik  the  PHootrmoii  or  Kyphotic?  Pelvis 

(Tarnier). 

Cftn  be  no  attornpt  iit  fdmpenfiation,  an  the  body  wt-ight  is  tTHBgrniUed 
directly  to  tbo  anterior  gtirfaee  of  the  sacrum ,  so  that  its  nppier  part  is 
pushed  far  backward.  It  is  not  lengthened,  and  its  ala?  are  unually  very 
small.  In  Bueh  cases  the  transverse  contract  ion  becomes  Ftill  more  marked, 
80  that  the  distance  between  the  tFclual  spines  may  be  reduced  to  3  or  4  cen- 
timeters, as  in  the  cases  described  by  Schroeder  and  Dokton  The  pelvic 
inclination  is  always  diminished,  and  in  some  cases  is  entirely  obliterated* 
When  the  kypbosis  is  very  marked,  Uie  lumbar  vertebne  may  so  over- 
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eoraes  iiiarkedly  retrojNij^ed  and  lengthened,  its  promontory  being  farther 
backward  and  at  a  higher  level  than  usual.  At  the  &ame  time  its  anterior 
iiurfacc  hisi's  itg  noniial  vertical  concavity  and  becomes?  ^straight  or  even  eon- 
vex ;  while  its  lateral  concavity  is  obliteratetl  by  the  prujection  of  tlie  verte- 
bral bodies  beyond  tlieir  a  la?.  The  bodies  themselves  are  considernbly  nar- 
rower than  usual,  and  the  alee  of  the  first  <5acral  vertebra  appear  to  be  drawn 
out  and  to  extend  obliquely  upward  to  the  promontory. 

Owin^  to  its  backward  displacement  the  posterior  surface  of  the  sa- 
crum approaches  the  superior  posterior  s])ines,  tlierehy  relaxing  the  ilio 

sacral  ligaments.  At  the 
same  time  the  postcrioT 
extremities  of  the  innom- 
inate bones  are  pushed 
apart,  and  as  a  eonBC- 
fjuence  their  upper  por- 
tions rotate  outward  and 
the  lower  portions  in- 
ward, so  that  the  crests 
are  flared  out  and  occupy 
a  lower  level  than  usual, 
wfule  the  itiehial  spines 
and  tuberosities  approach 
the  middle  line*  This 
uiovement  of  rotation  is 
still  further  accentuated 
by  the  increased  tension  exerted  In  the  ilio-femoral  ligaments  resulting 
from  a  diminution  of  the  j)elvic  inclination.  The  acetabula  also  are  shifted 
slightly  and  look  more  to  the  front  than  usual.  Coincident  with  the  dis- 
placement of  the  sacrum,  the  ilio-pcctineal  line  becomes  longer,  particularly 
in  its  iliac  portion. 

These  clumges  give  rise  to  a  fiinnel-shaijed  pelvis,  in  which,  as  the  result 
of  the  increase  in  the  length  of  the  conjugata  vera,  the  superior  strait  be- 
comes round  or  oval  in  aiiai>e,  wnth  the  long  diameter  running  antero- 
posteriorly,  while  the  transverse  dianu^ter  remains  uncltauged  or  may  even 
be  somewhat  shorter  than  usual.  There  is  also  a  gradual  dimmution  of  all 
the  antero-posterior  diameters  of  the  pelvna  below  the  superior  strait,  but  the 
most  characteristic  chauge  is  the  shortening  of  the  distance  between  the 
ischial  i^pioes,  and  to  e  somewhat  less  extent  of  that  between  the  ischial 
loherosities.  The  pelvic  inclination  is  usually  decreased,  though  in  some 
eases  it  is  only  slightly  altered. 

In  IS  kyphotic  pelves  described  by  Breus  and  Kolisko  the  conjugata 
vera  varied  from  10.7  to  1().5  centimeters  in  length,  the  distance  between 
the  spines  from  5,2  to  S,2  centimeters,  and  that  l^etween  the  ischial  tuber- 
osities frou)  it  to  12.1  centimeters.  At  the  same  time  it  should  be  remem- 
bered that  in  not  a  few  cases  the  entire  cavity  is  smaller  than  usual,  Klien 
having  pointed  out  that  30  per  cent,  of  all  the  kyphotic  pelves  described 
were  also  gen('ra!ly  contracted,  so  that  a  conjugata  vera  which  at  first  glance 
appears  normal  may  in  reality  be  relatively  increased  in  length. 


Fio.  nio.— Pelvis  Obtocta  (FehUng). 


-DlAORAK  SbOWINO  FoltCt»  CONCERN KU  IN  THE  PBODtJCTlON  OF  KYPHOTIC FbLVIB 

(Tiiriiier), 

can  be  no  attempt  at  eomjR^nsutiun.  as  tlio  l>ody  weight  is  transmitted 
directly  to  the  anterior  gurface  of  the  paerum,  m  that  its  upper  part  is 
pushed  far  beckward,  Tt  i»  not  lenfrthened.  and  its  a!ae  are  nsually  very 
6malh  In  such  cages  the  transverse  contraction  beconicB  still  more  marked, 
80  that  the  distance  between  the  ipchisil  sjiines  may  he  reduced  to  3  or  4  cen- 
timeters, as  in  tiie  cases  described  hy  Scliroeder  and  Doktor,  The  pelvic 
inclination  is  always  dinunished,  and  in  some  eases  is  entirely  ohiiterated. 
When  I  he  kyphosis  is  very  marked,  the  luuduir  vertebrae  may  so  over- 
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to  the  approach  of  tho  tuLera  ischii,  ha.^  hecome  more  anu^lar  than  usual, 
so  that  the  hear!  is  preventt  rl  from  coming  in  contact  with  the  lower  margin 
of  the  eymphyriis  pubis  and  nius^t  descend  lower  than  ni^iial  m  order  io  t»e 
born.  This  fact  readily  ex  p  la  inn  the  derp  perineal  tears  so  frequently 
observed. 

Generally  i?peakin^»  it  may  ht*  naid  that  when  the  dintanee  hetwet-n  t)ie 
tiibera  i^ehii  h  less  than  H  centi meters  labor  hceomes  dilVicidt  nr  }nip*)s*ii- 
hie,  according  to  the  de^ee  of  contraction  of  the  transverse  diameter  of  the 
outlet.  In  siuch  cai^es  the  dystocia  is  more  pronounced  than  in  typical 
funnel  pelves  preflcnting  identical  measurementi?,  for  the  reason  that  the 
anterinr  dtsplacement  of  the  tip  of  the  gacruiu  u  inevitably  associated  with 
shortening  of  the  posterior  sagittal  diameter  (Sec  p.  785.)  Owing  to 
the  narrowing  of  the  pubic  arch,  occi  pi  to-anterior  are  less  favorable  than 
occipito-posterior  presentations,  as  in  the  former  the  wide  biparietal  diam- 
eter has  to  accommodate  itself  to  the  pubic  arch,  whereas  in  the  latter  it^ 
]dace  is  taken  by  the  brow.  According  to  Klien,  face  presentations  are  still 
more  favordl>1e  for  the  same  reason. 

Frognosis. — If  the  contraction  ib  at  all  marked,  the:  prognosis  is  bad 
unless  Ca^sarean  section  is  resorted  to.  Klien  has  analyzed  the  histories 
of  175  labors  occurring  in  95  women,  and  found  that  40  per  cent,  of  the 
children  died.  The  maternal  mortality  varied  according  to  the  degree  of 
contraction;  when  the  disproportion  between  the  biparietal  diameter  of  the 
child's  bead  and  the  distance  between  the  spines  was  slight,  it  was  G/*  jier 
cent.,  as  compared  with  17  per  cent,  in  marked  cases. 

Neugebauer  has  likewise  analyzed  the  histories  of  199  labors  iKcnrring 
in  118  women,  and  found  that  only  44  ended  spontaneously.  The  nmternal 
mortality  was  24.3  percent.,  and  4r»  per  cent,  of  the  children  died. 

Treatment.-^ When  the  distances  lietween  the  spines  and  tuberosities  of 
the  ischium  do  not  fall  l>elow  8  centimeters,  spontaneous  lalKir,  or  at  least 
a  probable  delivery  with  forceps,  can  lie  looked  for,  provided  the  posterior 
sagittal  diameter  is  not  too  shortened ;  but  when  the  measurements  are  be- 
low this  limit  operative  interference  becoTues  necess^ary,  Caeearean  section 
is  usually  the  operation  of  choice,  unless  the  child  is  very  small.  Pubiot- 
omy,  however,  may  he  considered  if  the  deformity  is  not  too  pronounced,  as 
it  will  give  a  suflRcient  increase  in  the  size  of  the  pelvic  outlet  to  permit  the 
passage  of  the  head,  provided  the  di^stance  between  the  spines  or  tul)era  does 
not  fall  below  li  centi  meters.  If  the  child  is  already  dead,  craniotoiDT  is 
the  operation  of  election. 

KYPHO-RHACHITIC   PELVIS 


Kyphosis  is  nearly  always  of  carious  origin,  but  when  due  to  rhachitii' 
it  is  usually  associated  with  a  greater  or  lesser  degree  of  scoliosis.  In  the 
rare  cases  of  pure  rhachitic  kyphosis,  however,  the  pelvic  changes  are  alight, 
as  the  effect  of  the  kyphosis  is  counterbalanced  to  a  great  extent  Uy  that 
of  the  rhachitis,  the  former  leading  to  an  elongation  and  the  latter  to  a 
shortening  of  the  conjugata  vera,  while  tending  respectively  to  narrow  and 
widen  the  inferior  strait.    Thus  it  may  happcTi  tluii  ;\  woman  presenting  a 


for  by  a  correepoiHling  curvature  in  the  opjjosjte  direction  lower  do^oi,  thus 
giving  rise  to  a  double  or  S-^^haped  curve.  In  such  cases  the  liody  weight  is 
transTuittofl  to  the  sacrum  in  the  npual  manner.  But  when  the  scoliosis  is 
lower  down  and  involves  the  lumbar  region,  tlie  saeriiiii  takes  part  in  the 
eomi)ensatory  ]>roees8  and  accord iugly  assumes  an  abnormal  position  which 
leads  to  slight  nsyninietrv  of  the  pelvis. 

Breus  and  Kolisko  have  devoted  particular  attention  to  the  pelvic  anom- 
alies resulting  from  non-rhaehitic  scoliosis,  but  the  changes  in  shape  are 
usnaliy  so  slight  as  to  have  little  or  no  effect  upon  the  course  of  labor. 

When  due  to  rhachitis,  the  scoliosis  may  he  very  pronounced,  and 
give  rise  to  marked  pelvic  deformity,  in  which  the  characteristic  changes 
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flue  to  the  anmnaly  of  the  vertel>ml  eoliimn  are  siippradffefl  to  those  restil 
ing  from  rhiiehitis.  In  socli  tap*  h  tlu*  ^^coliotir  eonvoxity  h  usually  directed 
to  the  right  side,  as  was  noted  in  7  out  of  the  9  cases  described  by  T>eopold. 
Under  such  ci  renin  stances  the  Bacrnni  takes  part  in  the  eoni]>en8atory 
fictdioeis,  one  side  heing  comprc^gcd  and  the  other  elongated,  so  that  its 
long  axif?  heron les  directed  nlilicjucly  toward  one  side.  At  the  satnc  time 
it  undergoeg  a  partial  rntation  ahout  its  vertical  axis,  the  spinous  pro- 
ceBses  being  directed  toward  the  compressed  side,  a  result  which  indicates 
the  abnormal  direction  along  which  the  body  weight  is  transmitted  to  the 
iliac  bone,  and  thrnce  to  the  feiiinr.  Owing  to  the  abnormal  pressure 
exerted  upon  one  side,   the  i^elvis  becomes  obliquely  contracted,  usuallj 


Ml,. 
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Fig.  615.  ^y  Fig.  616. 

Figs.  015,  616. — ScoLiD-HHAraiTic  Psltis  CTamier). 


n{jon  the  ^^ide  corresponding  to  the  hmiljar  convexity;  but,  owing  to  the 
coexistence  of  rhachitie  changes,  the  contraction  is  in  great  part  limited 
to  the  superior  strait. 

Owing  to  the  pressure  exerted  upon  the  compressed  side  of  the  sacruro, 
ankylosis  at  the  saero-iliac  articulation  often  occurs.  At  the  same  time 
the  innominate  bone  on  the  affected  side  is  displaced  upward^  inward^  and 
backward,  while  its  acetabulnm  looks  more  forward  than  usual.  The  sym- 
physis pubis  is  bronght  somewhat  nearer  to  the  opposite  side,  and  owing 
to  the  rhachitie  changes  the  pubic  arch  is  widened,  while  the  tubera  ischii 
are  directed  outward  instead  of  inward  as  in  the  Naegele  pelvis.  In  pro- 
nounced eases  the  sui>erior  strait  assumes  an  obliquely  ovate  appearance,  and 
occasionally  the  acetabulum  on  the  affected  side  may  come  almost  in  eon- 
tact  with  the  promontory. 
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The  locatinn  of  the  eoDtraiiion  van  be  dotemiined  bv  external  examina- 
tion, as  it  always  lies  upon  the  side  toward  which  the  convexity  of  the 
scoliosis  is  directed.  The  contracted  side  is  valueless  from  an  obstetrical 
standpoint,  and  for  practical  purposes  the  superior  strait  becomes  generally 
narrowed.  If,  however,  the  head  manages  to  pass  through  it,  no  further 
ditficulty  is  experienced  in  its  downward  course,  owing  to  the  rhachitic 
widening  of  the  lower  portion  of  the  pelvis. 


KYPHO-SCOLiOTIC   PELVIS 


I  wic 

^M  The  distortion  of  the  pelvis  will  vary  aetordinir  as  the  kyphosis  or  the 

H  scoliosis  is  the  predominant  factor  in  the  deformity  of  the  spinal  column, 
H  When  the  former  is  more  pronounced  the  pelvis  will  partake  of  the  kypliotic 
H  character,  and  vice  versa.  When  the  two  deformities  are  approximately 
^r     equal,  however,  the  kyphotic  changes  in  the  pelvis  predominate,  altliough 

the  influence  of  the  scoliosis  tends  to  counteract,  to  a  certain  e:xtent,  the 

transverse  narrowing  of  the  inferior  strait. 


KYPHO-SCOLIO-RHACHITIC    PELVIS 

This  variety  of  pelvic  deformity  has  l>een  studied  more  particularly  by 
Lc*opold,  and  Barbour.    As  lias  already  been  pointed  out,  a  kyphosis  due  to 
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Fi«,  617.  Fig.  618. 

FjQB.  017.  618.— Kypho-Scoliotic-Rhachittc    Pelvis    (Leopolds 

rhachitis  is  nearly  always  comjjlicated  liy  a  scoliosis,  and  the  latter  usually 
predominates  in  the  production  of  tire  i)elvic  deformity,  for  the  reason  that 
the  kyphosis  and  the  rhachitis  tend  mutually  to  counteract  one  another  in 
their  effect  upon  the  pelvis.     Accordingly,  the  resulting  pelvis  does  not 
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differ  materially  from  that  observed  in  scolio-rhaehitis,  except  that  the  ten- 
dency to  antero-posterior  flatteDing  is  partially  counteracted  by  the  action 
of  the  kyphotic  vertebral  column.  Nevertheless,  owing  to  the  presence  of 
the  scoliosis,  the  oblif[ue  deformity  of  the  superior  strait  is  usually  quite 
marked.  Generally  speaking,  however,  this  class  of  pelvis  is  more  favor- 
able from  an  obstetrical  standpoint  than  that  due  to  scolio-rhachitis  alone. 


SPONDYLOLISTHETIC   PELVIS 
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The  term  spondylolisthesis  (from  aTTovSvXo?^  vertebra,  and  (JkitrdtftTti^ 
slipping  or  sliding)  was  introduced  hy  Kilism  in  1853,  in  describing  a  pelris 
in  which  the  last  lumbar  vertebra  had  t>eeome  displaced  downward  over  the 
anterior  surface  of  the  sacrum. 

Characteristics.— The  degree  of  displacement  may  vary  greatly.  When 
the  deformity  is  slight  the  anterior  inferior  margin  of  the  last  lumbar 

vertebra  men-Iy  projects  a  short  dis- 
tance beyond  tbe  anterior  margin  of 
the  promontory  of  the  sacrum  ;  while 
in  pi'onounced  cases  the  entire  ho*ly 
of  the  vertebra  is  displaced  down- 
ward and  forward  into  the  pelvic 
cavity,  so  that  its  inferior  »nrfaee 
comes  in  contact  with,  and  more  or 
ict^s  coniiiletely  covers,  the  body  of 
the  first,  and  occasionally  that  of  the 
second  sacral  vertebra.  As  a  conse- 
(pience,  a  greater  of  lesser  portion 
of  the  lumbar  column  comes  to  oe- 
QU\\y  llie  u[i|icr  portion  of  the  pelvic 
cavity,  the  superior  strait  becoming 
niarkedly  obstrncted  and  assuming 
a  rruiform  shape. 

The  lower  lumbar  vertebnp  may 
overhang  tbe  pelvic  inlet  to  such  an 
t'xtent  that  tlic  obstetrical  or  pseudo- 
(xm jugate  will  he  represented  by  a 
line  drawn  from  the  upper  margin 
of  tlie  symphysis  to  tbe  lower  margin  of  the  fourth,  third,  or  even  of  the 
second  himljar  vertebra,  as  the  case  may  be.  In  the  specimen  which 
1  described  in  1899,  it  extended  to  the  lower  margin  of  the  third 
lumbar  vertebra  and  measured  6.5  centimeters,  as  compared  wdth  7.6 
centimeters  to  the  lower  margin  of  tlie  fourth  lumbar.  The  displace- 
ment of  the  last  lumbar  vertebra  is  due  not  to  luxation,  but  to  the 
lengthening  and  bending  of  it?  interarticular  portions.  Its  inferior 
articular  processes  still  retain  their  normal  relation  to  the  superior  articular 
processes  of  the  first  sacral  veriebra.  whereas  its  body  and  its  superior  ar- 
ticular processes,  together  with  the  rest  of  the  vertebral  column,  become 


FiQ.  619.— Vertical  Skction  thkough  Spon- 
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nd  pventiiaily  down  ward.  As  a  result  of  the  new  p 
aesuDied  by  the  body  of  t}ie  last  lunibfir  vertebra,  the  sufierior  and  anterior 
gnrfaees  of  tlie  promontory  become  more  or  less  worn  away  by  friction,  the 
defect  beintr  frequently  followed  by  ankydosis  which  definitely  cbecks 
ftirther  displacement  In  advanced  cases  the  inferior  articular  processes  of 
the  last  Ininbar  and  the  gnperior  articular  processes  of  the  first  sacral  verte- 
bra are  nsnally  firmly  synostosed  together,  as  are  also  the  inferior  articular 
processes  of  the  fourth  and  the  superior  articular  processes  of  the  fifth  lum- 
bar vertebra. 

Owing  to  the  collapse  of  the  vertebral  column  into  the  pelvic  cavity 


Fi«.  621.  Fig.  G22. 

F108.  620-622.^ — Wiu^iAirifi's  SpoNDYLOLisTRETir  Pelvib. 


the  center  of  gravity  falls  in  front  of  instead  of  Just  liehind  tlw  acetabula, 
and  conscfjuently  the  |)elvis  must  be  tilted  backward  in  order  that  the 
individual  may  retain  an  upright  position.  In  other  words,  the  pelvic 
inclination  must  be  diminished,  and  when  the  deformity  is  marked  the 
pl^ine  of  the  superior  strait  tH'coiries  parallel  to.  or  even  forms  an  ot^tusc  angle 
with,  the  horizon.  This  is  rendcrt'd  possible  by  changes  in  the  il  10- femoral 
ligaments,  which  are  manifested  on  the  one  hand  liy  a  marked  roughening 
of  the  portions  of  the  pelvis  to  which  they  are  attached,  and  on  the  other 
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?^  td  the  patient.  In  my  omti  ca5e  the 
Tofc.  had  it  remained  normal,  the  verte* 
■il  column  would  have  formed  a  right 
m^  with  the  legs,  necessitating  thf 
patient's  going  upon  all-founs,  whereag, 
s?  a  matter  of  fact,  she  was  able  to  walk 
erttrt. 

As  the  iiiftTior  surface  of  the  last 
lumbar  verlelira  is  in  contact  with  the 
anterior  instearl  of  the  superior  emrfa^'e 
of  the  first  sacral  vertebra,  the  action  of 
the  borly  weiglit  tends  to  force  the 
prf>nK*ntr>ry  of  the  sacrum  backward, 
thereby  causing  it  to  rotate  about  itf 
transverse  axis,  while  its  tip  approache.'S 
the  lower  margin  of  the  symphysis 
pubis.  This  rotation,  together  with  the 
increased  tniclion  exerted  by  the  ilif>- 
fenioral  ligaments,  causes  each  innomi- 
nate bone  to  rotate  about  an  axis  ex- 
tmding  from  tlie  symphysis  to  the  sa- 
cro-ilisie  joint,  and  tends  to  give  the 
pelvis  a  funnel  shape,  just  as  in  Icyphc^- 
sis,  the  inferior  strait  becoming  consid- 
erably contracted  transversely. 

iEtiology. — K  i  1  i  an  eonsi  d  ered  t  ha  t 
the  displacement  of  the  last  lumbar 
vertebra  was  rendered  possible  by  in- 
flammatory softening  of  the  interverte- 
bral disk.  Later,  various  hypotheses 
were  advanced  as  to  its  mode  of  pro- 
duction. Robert,  Lambl,  and  Konig- 
stein  showed  tliat  the  displacement 
could  not  take  place  so  long  as  the  in- 
ferior articular  processes  of  the  last 
hnubar  were  normal  and  in  contact  with 
the  su|)eri(ir  articular  processes  of  the 
first  sacral  vertelira,  unless  the  entire 
vertebra  became  lengthened. 

Neugebauer  devoted  thirteen  years 
(1882-95)  to  the  study  of  this  subject, 
and  during  that  period  published  15 
journal  articles  and  3  monographs  upon 
it,  covering  nearly  900  pages,  not  to 
mention  the  discussions  and  demonstra- 
tions in  which  he  took  part.  He  showed 
conclusively  that  in  the  vast  majority  of 
cases  the  deformity  was  rendered  poesi- 
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ble  liy  a  len^henin^  and  thinning  mit  <^f  the  interartiriilor  portions  of  the 
hist  Uinihar  vt^rteljra,  hv  which  its  suporior  and  infc^riin"  articular  pnjceeses 
become  sepRriited  by  a  Inn^,  thin  lamina  of  fwne  insteiurl  of  Ix'ing  almost  in 
the  same  vertical  lino  (Fig.  ♦524)* 

This  condition  he  attribnterl  to  ini perfect  devclo|>nient  of  the  inter- 
articular  portion  (Rpondylolysis)  or  to  its  fraetiire,  with  subsequent  streteh- 
ing  of  the  eallu^.  He  considered  that  the  former  was  the  more  fref|iient 
cause,  as  he  was  able  to  demonstrate  it  in  many  vertebrfe  which  pregented  no 
signs  of  RpondyloliBthesis.  When  the  dis|dacemcnt  is  marked  the  inter- 
arHcolar  portion  is  not  only  lengthened  and  thinned  mii,  hut  also  becomes 
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Fia*  625. — Front  awd  Back  VtEWS  of  Woman  with  SpoNDYLOLiftTHEsiB  (AhlfcM). 

bent  over  the  promontory  of  the  saerunij  thus  forming  a  doUcho'kyrto- 
p  la  ti/'Spo  n  dy  I  us. 

In  opposition  to  Neugeimuer  8  statement  that  the  deformity  always  re- 
sults from  changes  in  the  interarticnlar  portion,  Chiari  definitely  showed 
that  it  can  occasionally  follow  fracture  of  the  articular  processes  without 
the  characteristic  changes  in  the  vertebra.  At  the  same  time,  he  holds  that 
spondylolysis  is  the  nsoal  cause. 

Arbnthnot  Lane  stated  that  the  disease  is  more  common  than  is  gener- 
ally stipposed.  as  he  observed  several  examples  of  it  in  coal-heavers.  He 
considers  that  in  s\icb  cases,  at  least,  Ihe  changes  in  the  interarticnlar  por- 
tion are  due  not  to  abnormalities  in  development  but  to  excessive  pressure, 
which  results  from  carrying  heavy  burdens.  Complete  literature  upon 
53 
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tln'  subject  will  be  fouBd  in  my  own  jirtiole.  anil  iu  tho!?.p  nf  Brcujs  ai 
KoJis^ko,  and  Chiari, 

Frequency. — Neiigebauer,  in  1893,  was  Me  to  collect  115  catnes  of  gpon- 
clylnlistheBis,  most  of  which  were  clinical  ol>servatioiis.  In  1809  1  collecU*tl 
123  cases,  which  Chiari,  in  1911,  increased  to  147,  including  12  cases  oc- 
curring in  male? — 8.1  per  cent.  Accord in«,'  to  Brous  and  Kolisko  only  20 
indisputal>le  anatoioical  siieciiiicns  of  xUh  condition  were  in  «?xiHtence  in 
1900,  incliKlioLir  i\  wbieb  they  described  ior  the  lirst  tiiiio. 

Effect  upon  Labor, — Wlien  the  condition  h  but  slightly  marked,  its 
effect  upon  labor  is  Bimilar  to  that  of  a  flat  pelvis,  as  the  greatest  con- 
traction is  in  the  conjugatn  vera,  al* 
though  it  should  he  remembered  that  il 
k  likewise  associated  with  considera- 
Ide  contraction  of  the  inferior  strait, 
When  tlie  deformity  is  pronounced  and 
the  lower  Inndjar  vertebra*  overhang 
the  superior  strait,  the  flegree  of  con- 
traction, from  an  obstetrical  point  of 
view,  is  to  be  reckoned  not  by  the  dis- 
tance between  the  {symphysis  pnhiis  and 
the  anterior  portion  of  the  last  lum- 
bar vertebra,  hut  by  the  length  of  the 
pseudo-conjugate,  who:?e  posterior  ex- 
trcndty  nniy  be  at  the  fourth,  third,  or 
even  second  lumbar  vertebra,  and  in 
many  eases  is  so  jsihort  as  aksohitely  to 
preclude  the  possibility  of  the  hend  en- 
tt  ring  the  jiilvifi. 

Diagnosis. — ^In  typical  cages?  mere 
inj^pcction  of  the  jiatient  should  lead 
one  to  suspect  the  existence  of  this  de- 
formity, inasmuch  as  there  is  always 
marked  lumbar  lordosis  and  the  entire 
trunk  seems  to  have  caved  in,  ao  that 
the  ribs  may  eorae  almost  in  contact 
with  the  iliac  crests.  When  viewed 
fnuti  the  front  Uw  alidoniinal  walls  at> 
[lear  unusually  redundant.  Such  pa- 
tients liave  a  peculiar  duck-like  walk  or 
waddling  gait,  to  wiiich  Neugebauer 
first  directed  attention.  Since  the  poj^ 
terior  portion  of  the  last  lumlmr  verteltra  retains  its  normal  position  while 
the  rest  of  the  veriehral  column  sinks  foi-ward,  its  spine  will  sometimes 
form  a  marked  prominence  just  al>ove  the  sacrum.  The  condition,  how- 
ever, should  not  be  mistaken  for  a  deep-seated  kyphosis. 

On  internal  examination  the  diagnosit?,  as  a  rule,  is  readily  made,  as,  on 
attempting  to  measure  the  diagonal  coujngata,  the  body  of  the  laat  Inmbar 
vertebra  will  be  found  lying  in  front  of  the  anterior  and  upper  portion  of 
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icnini.  At  the  sttiiic  time  the  iiio-pectineal  line  emh  aliniptly  at  the 
iimrtjins  of  the  overhantiiiig  vertebral  body,  instead  of  continuing  un inter- 
rnptecUy  to  the  proniotitory  of  the  saenirn. 

Owing  to  the  inarked  lordosis,  which  frequently  accompanies  the  condi- 
tion, the  bodies  of  the  lower  lumbar  vcrtebrfe  can  readily  l>e  palpated  and 
counted,  and  tlie  liifnreation  of  the  aorta,  or  at  lea^t  the  eommon  iliac 
arterites,  are  frcipiimtly  readily  aecefisihle  to  the  examining  linger. 

Occasionally  pronounced  rhaehitic  changes  in  the  Bacrum  may  simulate 
spondylolisthesis,  but  a  correct  diagnosis  can  usually  be  arrived  at.  If  such 
patients  be  aUfTslhetized.  careful  jialpatinn  will  show  that  the  iiio-pectineal 
lines  terminate  at  the  promontory  of  the  sacrum  instead  of  at  the  sides  of 
the  prolaivsed  body  of  the  last  lumbar  vertebra. 

A  somewhat  similar  condition  is  presented  in  marked  cases  of  lumbo- 
sacral kyphosis,  particularly  in  the  pelvis  obteeta.  Under  such  circum- 
stances the  promontory  of  the  sacrum  is  destroyed,  l>ut  a  correct  diagnosis 
can  usually  be  made  by  carefully  jmlpating  the  anterior  surface  of  the 
sacrum  and  tracing  the  aW  to  the  body  of  the  first  vertebra,  which,  of 
course,  is  impos^jible  in  spondylolisthesis. 

Prognosis, — Qenerally  speaking,  sjionlaneons  labor  tan  occur  only  when 
the  deformity  is  minimal,  and,  accord ingly,  in  [ironouuced  casts  the  outlook 
is  uniformly  bad  for  both  mother  and  child  nnless  radical  operative  meas- 
ures be  undertaken.  Other  things  being  equah  a  spondylolisthetic  pelvis 
offers  a  worse  prognosis  than  a  rhaehitic  one  witli  the  same  antcro-posterior 
measurements,  for  the  reasnn  that  in  the  former  the  inferior  strait  is  con- 
tracted, while  in  the  latter  it  is  usually  enlarged. 

In  considering  the  jjrobahle  outcome  of  labor,  one  should  measure  the 
pseudo-conjugate  with  particular  care,  inasmuch  as  it,  rather  than  the 
antero-posteFioT  diameter  of  the  su]>erior  strait,  usually  tjlfers  tbe  greatest 
obstacle  to  labor.  The  fact  that  a  jiatient  with  spondylolisthesis  has  bad 
one  or  more  spontaneous  labors  dues  not  necessarily  imply  that  the  labor 
in  question  will  he  uneventful,  for  the  reason  that  tlie  degree  of  deformity 
frequently  increases  with  age,  as  was  clearly  denH)nst rated  in  my  own  case. 

Treatment. — With  a  pseudo-conjugate  of  s  centinuders  or  more,  the 
possibility  of  spontaneous  labor  should  he  l>orrie  in  uund ;  but  when  it  falls 
below  that  limit  rtesarean  section  shoubl  be  done  at  the  onset  of  labor.  In 
slight  degrees  of  contraction,  in  which  spontaneous  delivery  has  failed  to 
occur,  the  propriety  of  pubiotomy  may  be  considered  ;  but  in  Morisani*s  case, 
as  well  as  in  my  own.  sympliyseotomy  proved  fatal,  In  my  case  the 
operation  was  ek^arly  contraindieated,  but  was  perfornjed  in  my  absence 
by  an  assistant,  after  the  patient  had  refused  to  sulunit  to  Cesarean  sec- 
tion. 
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PELlr^C  ANOMALIES  RESTTLTING  FROM  THE  ABNORMAL  DIRECTION  OP 
THE  FORCE  EXERTED  BY  THE  FEMORA— ATYPICAL  DEFORMITIES 

Normally,  in  the  cxis<?  of  an  individual  slandin*^^  en'ci,  the  npward  and 
inward  force  exerted  by  the  femora  is  of  etjual  intensity  on  either  side, 
and  is  transmitted  to  the  pelvis  through  the  acetabvdfi.  In  walking  or 
runnintr  the  entire  body  weight  is  tran^niitted  alternattiy  first  to  one  and 
then  to  the  other  leg.  On  the  other  hand,  in  a  })erH>n  snlteriiig  from 
dit^ease  affecting  one  le^,  the  goiind  one  has  to  bear  more  than  its  share 
of  the  body  weight,  and  eonsecjnently  the  upward  and  inward  force  exerted 
by  the  femur  is,  as  a  rule,  greater  ii|)on  that  side  of  the  pelvis.  To  these 
mechanieat  factors  are  due  the  change?  in  shape  which  acconijiany  certain 
forms  of  lameness,  provided  tliat  the  lesion,  which  give^  rise  to  the  hitter, 
appears  at  an  early  perio<l  of  life  while  the  jwdvie  bones  are  still  in  a 
formative  state. 

The  defect  nmy  he  either  nnilateral  or  bilateral ;  in  the  former  ease 
it  is  usually  due  tu  coxitis,  luxation  of  the  feinur,  infantile  paralysis,  or 
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A  B 

Fio  627»— DiAOBAM  Showing  Coxalqio  Pelvis,  A,  before  and  ^  B,  ArrER  the  Indiyidual 

Has  Walked, 

shortening  of  one  leg  from  various  cause?,  while  the  most  common  eanses 
of  the  latter  are  liixation  of  both  femora  and  double  club-foot.  These  con- 
ditions  have  heen  studied  in  detail  by  Prnuvost,  in  whose  orticle,  as  well 
as  in  the  chapters  of  Tarm'er  r.nd  KiidiiL  and  of  Breus  and  Kolisko  upon 
the  subject,  full  literature  is  to  be  found. 
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PELVIC  DEFORMITIES  DUE  TO   UNILATERAL  LAMENESS 

JBtiology* — Coxitis  occurring  in  early  life  nearly  always  gives  rise  to  an 
obliquely  contracted  pelvis.  If  the  disease  iiiakcB  its  appearance  tefore  the 
patient  learns  to  walk,  or  if  the  child  is  obliged  to  keep  to  its  bed  for  a 
prolonged  period,  definite  ehangep  occur  in  the  pelvis  as  a  direct  result  of 
the  diseane.     Thesr  nn*  in  great  part  atrophic,  and  arr  manifested  by  im- 


Fig.  628. 


Fig.  i32\i. 


Fio«,  528-630.— COXA1X3IC  Pblvib 


Fig,  630. 

ANXYLOSE0    FeMtTR. 


perfect  development  of  the  diseased  i^ide  of  the  pelvis,  the  innominate  bone 
being  smaller  than  its  fellow  and  the  ilio-pectineal  line  represented  by  the 
arc  of  a  circle  having  a  smaller  radiuB  tlian  upon  the  well  side.  At  the 
same  time,  the  sacral  ahe  are  legf^  developed  ujron  the  atfected  side,  and  the 
entire  hone  is  somewhat  rotated  about  its  vertical  axis,  so  that  its  anterior 
surface  looks  toward  the  well  yide  (Fig.  fJ'^?,  A  and  B). 

When  the  individual  begins  to  stand,  owing  to  the  actual  shortening  of 
the  diseased  leg  or  to  fear  of  placing  it  firmly  upon  the  ground,  the  body 
weight  is  transmitted  in  great  part  to  the  well  leg*  As  a  result  the  pelvis 
becomes  obliquely  tilted,  being  higher  on  the  well  side,  and  a  compensatory 
bcoliosis  appears.     At  the  same  time  the  upward  and  inward  force  exerted 
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[by  the  fen  1 11  r  teDdr^  to  jnisli  the  wrll  side  of  the  pelvic  upward,  in  ward, 
and  backward,  wherehy  the  ilio-pectineal  line  is  markedly  tlatttraed  and 
the  asyinraetry  of  the  ^aenim  still  further  inc^reased,  thus  giving  rise  to 
an  obliquely  eontraeted  pelvis.  The  eoutraotioTi  is  not  liniitod  to  the  supe- 
rior Mrait,  hut  involves  the  lower  ])ortion  of  the  pelvis  ae  welU  the  spine 

fBud  ttjherosity  of  the  isrhiuni  heing  displnfed  toward  the  niiddle  line. 

Not  uncommonly  these  elianges  are  aeeompanied  l>y  irritative  processes 
it  the  eacro-iliae  articulations,  which  eventimllv  lead  to  ankylosis.     As  a 
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Fig,  632.  FiK.  f^3. 

Fi08.  631-633.— Obuqu ELY  Contracted  Pelvlh,  Due  to  Unilateral  LtrxATioN  of  Feicuh 

general  rule,  the  oblique  contraetion  is  to  he  found  on  the  well  side  of  the 
pelvis,  but,  according  to  Tarnler,  the  reverse  is  the  case  when  the  affected 
leg  is  ank>'!osed  in  a  position  of  adduction  and  internal  rotation  (Fig,  628). 
Usually  as  the  result  of  gonorrbo'al  coxitis,  the  base  of  one  or  both 
acetahnia  may  yield  to  ttie  pressure  exerted  by  the  head  of  the  femur,  and 
project  into  the  pelvic  ca\ity,  thus  leading  to  a  uni-  or  bi-lateral  transverse 
contraction,  which  when  pronounced  may  give  rise  to  serious  dystocia. 
Eppinger,  who  studied  the  condition  exhaustively  in  1903,  designated  such 
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peLvps  as  eo\.irllirolist1iotii%  nrnl  jiltriliutnl  tlieir  production  to  detieieSf 
and  delayed  ossjiictition  of  i\\v  Imso  ol"  tlir  aretnliidiiiti.  Brcus  and  Kolbko, 
on  the  other  hand,  have  shown  tlnU  the  defnnnity  wa?  known  to  A.  W. 
Otto  in  1824,  and  have  cleinonstrat4.*d  that  it  resuhs  from  a  coxitis,  which  is 
usuallv  ^onorrlifeal  in  origin.  The  condition  is  rare,  only  11  cases  being 
recorded  up  to  1912, 

Ohliqne  contraction  of  the  pelvis  may  also  develop  when  unUaleml 
luxation  of  the  femur  occurs  in  early  life,  although  they  are  usnally  I^bs 
pronounced  than  Iho^e  following!:  coxiti.s.  rnder  such  circumstances  the 
head  of  the  bone  is  displaced  hiK  kward  and  upward  upon  the  outer  surface 
of  the  ilium,  where  a  new  joint  surface  may  occasiousdly  he  formed.  The 
affected  leg  becoiuea  considerably  fc^liortened,  and  accordingly  an  undue 
share  of  the  body  weight  is  transmitted  through  the  well  leg,  which  forces 
tbc  cnrrc8|ionding  side  of  the  pt^lvis  ujiward,  inward,  and  backward,  and 
leads  to  an  oblique  contraction.  Just  as  in  coxtdgia. 

In  unilateral  infantile  paralif.ns,  and  in  those  cases  in  wdiich  digeasr  at 
the  knee-  or  ankle-joint  or  amputation  has  cauged  pbortening  of  one  leg. 
uidi'ss  the  patient  has  had  the  bemtit  of  proper  orthopaedic  treatment, 
similar  cbauges  occur  iu  tbc  ]>clvis,  though  it  rarely  assumes  the  extreme 
degree  of  obliquity  which  characterizeH  the  coxitic  variety. 

Diagnosis. — A  limping  gait  at  once  suggests  an  obliquely  contracted 
pelvis,  and  when,  u|)on  questioning  the  y>atient,  it  is  found  that  the  condi* 
tion  has  lieen  present  s^ince  early  cbildbood.  tbe  existence  of  pelvic  deform* 
ity  upon  the  side  corresponding  to  tbe  sound  leg  hecomes  highly  prolmlde. 

More  accurate  inforuiation  can  be  obtained  by  careful  examination  and 
noticing  the  relative  position  of  the  iliac  crests  and  tbe  presence  or  absence 
of  eo]rq>ensatory  scoliosis,  and  finally  an  absolute  diagnosis  can  he  arrive*! 
at  by  the  employment  of  tbe  measurements  suggested  by  Naegcle  for  tlie 
detection  of  the  obliquely  contracted  jielvis  due  to  imperfect  development 
of  the  sacral  abe.  An  accurate  conception  concerning  the  degree  of  con- 
traction, bowever,  can  be  obtained  only  by  careful  exploration  of  the 
interior  of  the  pelvis,  jireferably  with  the  patient  under  tbe  influence  of 
an  anaesthetic,  although  in  many  coxalgic  patients  this  may  be  exlrion  Iv 
difficult  on  account  of  the  ankylosis  of  one  leg. 

Effect  upon  Labor. — The  efTcet  of  this  class  of  pelvis  upon  labor  vanes 
with  tlie  extent  and  position  of  tbe  deformity.  If  the  affected  side  is  eo 
contracted  as  to  prevent  its  being  occupied  by  a  portion  of  the  presenting 
part,  we  bave  for  all  practical  purposes  a  generally  contracted  pelvis,  and 
engagement,  if  it  can  occur  at  all,  will  take  place  more  readily  w^hen  tbe 
biparictal  diameter  of  tlie  head  is  in  relation  with  the  long  oblique  diam- 
eter of  the  superior  strait.  But  even  after  descent  has  occurred,  all  ob- 
stocles  to  labor  have  by  no  means  been  overcome,  since  in  many  cases  the 
inward  projection  of  the  ischium  may  lead  to  abnormal i ties  in  rotation. 
Qcnerally  speaking,  tht^e  jielves  are  not  excessively  contracted,  Prouvost 
rcptu-ting  that  4(i  out  of  the  50  cases  of  labor  complicated  by  them  ended 
spontaneously. 

Treatment.^ As  the  pelvic  contraction  is  usually  not  very  pronounced, 
Ca^sarean  section  is  rarely  indicated,  unless  the   fcetus  is  large,  or  the 
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out  of  the  question.  When  the  obstacle  to  the  engagement  of  the  liead  is 
not  serious,  version  give?^  Iietter  re^^ultH  than  forceps.  This  m  especiatly 
true  in  coxalgic  jielves  when  the  ankylosed  leg  and  the  asymmetry  of  the 
pubic  arch  may  make  its  proprr  application  practically  im possible. 

Pubiotomy  18  not  a  justitiable  operation  in  these  cases,  particularly  in 
those  <]ue  to  coxitis,  as  we  have  no  means  of  determining  in  advance  whether 
the  Bflcro-iliac  synchondroses  are  synostosed ;  and  if  such  be  the  case  the 
operation  cannot  lead  to  a  satisfactory  increase  in  the  capacity  of  the  pelvic 
canal. 

PELVIC   DEFORMITY   DUE  TO   BILATERAL  LAMENESS 

Occasionally  children  are  born  with  luxation,  of  both  femora,  the  heads 
of  the  bones  lying,  as  a  rule,  upon  the  outer  surfaces  of  the  iliac  bones, 
above  and  posterior  to 
their  usual  situation.  In 
some  cases  the  aeetahula 
are  entirely  absent,  but 
more  frequently  they  are 
pre:ient  in  a  rudiment- 
Rvy  condition,  new  but 
imperfect  substitutes  be- 
ing formed  higher  up. 
Strange  to  say,  the  con- 
dition does  not  usually 
seriously  interfere  ^ith 
the  individual  in  the  mat- 
ter of  learning  to  walk  at 
the  usual  age,  though  the 
gait  is  more  or  less  wab- 
bly. 

The  pelvic  change^ 
resulting  from  this  con- 
dition have  been  studied 
particularly  by  Klein- 
waehter,  Schauta,  and 
Sassmann,  the  latter 
writer  having  collected 
27  caees  from  the  liter- 
ature. Owing  to  the  fact 
that  the  upward  and  in- 
ward force  exerted  by  the 

^    femora    is    not    applied 

B    in     its    usual     direction 

through  the  acetabula.  the  pelvis  beennies  unduly  wide,  and  more  or  less 
flattened    antero-posteri(»rly.      The    transverse     widening    is     particularly 

B    marked  at  the  inferior  strait,  while  llie  flattening,  as  a  rule,  is  not  very 

H    pronounced.    Thus,  the  conjugata  vera  usually  measures  between  9  and  10 
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Fio.  634.— SioE  ANi>  Rbab  View  of  Patient  wtTB 
BitATEBAL  Luxation  of  Femora. 
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ADd  Delmas,  after  studying  IT  tuses.  concludes  that  the 
mm  iliiaili'm  are  usually  enlarged  unless  the  condition  is  complicated  by 
mnm  atiler  almonDality.  Hence,  tlxis  pelvis  rarely  offers  any  serious  obstacle 
to  Uhor. 

Tht  pttivnt  presents  a  eharacteriertie  appearance,  which  is  suggestive  of 
Aak  dtmrrmA  in  g|)ondyloli8thesis.  Owiiitr  to  the  displacement  of  the 
tangit  the  trochanters  are  more  prominent  than  usual »  and  the  width  of 
tlie  hfiiltodc^  is  increased.  At  the  same  time,  owing  to  the  increase  in  the 
ptirir  iiiclittation,  there  is  marked  lordosis,  the  back  of  the  patient  apjiear- 
ittg  ci>nsiderahly  shortened  ami  presenting  a  marked  saddle-shaped  depress 
$ii9gk  jvtst  aU>ve  the  sacrum. 

Meyer  deH.*riWd  a  |n4vis  olitained  from  an  individiial  who  liad  dotihh 
tttt^oi^t,  and  found  that  it  was  markedly  funnel-shajwrl.  This  condition 
he  attributed  to  the  absence  of  the  usual  spring  at  the  foot  and  ankle-jointft, 
and  to  the  fact  that  the  knees  were  held  iixed  during  walking.  Accord- 
in^jly,  with  each  step  a  distinct  shock  was  imparted  to  the  acetalmla,  instead 
of  iht*  more  gvmtle  force  which  is  exerted  under  ordinary  circumstances. 
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In  rare  instancf^  the  pelvis  may  he  nuire  nr  less  deformed  by  the  prej^ 
9dm  of  Ijony  outgrowths  at  various  ]ioints,  and  less  frequently  by  tumor 

format  iims.     Exosioms     are     most 
frerjutntly  observed  upon  the  pos- 
terior surface  of  tlie  symphysis»  in 
_^^^^^tefc^^'^'**%_  front  of  the  sacro-iliac  joints,  or 

^S^/Jf/lP^^-^-^^^S.  upon   the  anterior  surface   of   the 

sacrum,  tbougb  in  occasional  cases 
they  may  be  formed  along  the 
cciurse  of  the  ilio-pectineal    line. 

Kilian,  in  lrt54.  directed  atten- 
tirm  to  the  fact  that  such  struc- 
tures may  form  sharp,  more  or  leas 
knife-like  projections.  He  desig- 
nated the  condition  as  a  can  tit  opt* 
fffs  or  pelvis  spinosft.  Such  forma- 
tions are  rarely  sufticicntly  large  to 
nlFer  any  nl>stacle  to  labor,  but  ow- 
ing to  their  peculiar  structure  may 
do  ennsiderahlc  injury  to  the  raa* 
ttrnal  suff  parts.  In  fact,  in  sev- 
eral of  tlie  cases  re|vorted»  they 
have  cut  through  the  lower  jiortion 
of  the  uterui. 

In  rare  instrinces  raflus  fonna- 
UM.  ?\iiuUing  from  inflammatory  processes  within  tlic  ])elvis,  may  attain 
ortions  as  to  lead  to  serious  pelvic  obstruction*  as  in  a  case  reported 
^1  .\aa!«i4. 
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Fio,  63fi. — FRACTtTHED  Pelvis  ( Mars). 
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riimor  formations  of  various  kinds  inaj  spriii^^  from  the  walls  of  the 
false  or  true  pelvic  and  m  obstroct  its  eavity  as  to  reiKier  labor  iiiipogsible. 
Fibroiriata,  osteomata,  enchoDdromata^  carcinoniata,  and  osteosarcomata  of 
the  pelvis  liave  been  de- 
scribed, and  soinetirnej* 
assnnie  very  considerablo 
proportions,  and  ocra- 
eionally  beeonie  cystic, 
Stadfeld  was  able  to  col- 
lect 49  such  cases  in 
lH7i},  and  Godcr  81  ea^es 
in  1895.  Enchondro- 
mata  occur  more  fre- 
quently than  other  va- 
rieties of  tumor  forjoa- 
tion,  ^chopping  being 
able  in  1907  to  collect 
33  well-described  cases 
from  the  literatnrc  He  pointed  out  that  sudi  tuuiors  ^vow  especially 
rapidly  dnrinij  pregnaney  and  *jive  rise  to  t^erinufa  dystocia;  21  Ca:*sarean 
sections  and  3  destructive  oj>eration8  being  necessary  in  his  series  of  cases* 

The  prognosis  is  very  grave  when  the  pelvis  is  obstructed  by  tumors  from 
its  walls,  50  per  cent,  of  the  mothers  and  89  per  cent,  of  the  children  having 
perished  in  tlie  eases  collected  by  Stadfeld,  while  in  only  H  cases  was  labor 
terminated  by  spontaneous  delivery*  forceps,  or  version. 

In  rare  instances  healed  fraciitres  of  the  pelvis  may  offer  ao  insuperable 
oljfltacle  to  tlie  birth  of  tlie  child,  owing  either  to  an  excessive  fnr (nation  of 
callus  or  to  the  projeetitm  of  the  broken  ends  of  the  hones  into  the  pelvic 
canity.  This  condition,  however,  is  very  rare»  as  it  is  stated  that  only  0.8 
per  cent,  of  all  fractures  involve  the  pelvis,  and  in  such  cases  the  internal 
injuries  are  usually  so  severe  as  to  lead  to  the  death  of  the  patient,  so  that 
only  a  small  preiportion  of  such  women  survive,  and  very  few  of  them  be- 
come pregnant. 

The  etTect  upon  lalwr  depends  upon  the  location  of  the  fracture  and  its 
manner  of  healing.  Fig.  03ti  shows  a  pelvis  described  by  ^fars,  and  gives 
an  idea  of  the  extent  of  the  changes  which  sometimes  result.  In  a  case 
reported  by  Neugebaucr,  in  which  there  was  a  transverse  fracture  of  the  sec- 
ond sacral  vertebra,  the  vertebral  column  jirolapscd  into  the  pelvic  cavity 
and  gave  rise  to  a  deformity  suggestive  of  spondylolisthesis.  For  further 
details  the  reader  is  referred  to  \\w.  articles  of  Schauta.  Tarnier,  Meurers, 
and  Breus  and  Kolisko, 
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As  Tvas  state!  in  C1iJi|»tLr  V»  the  rljild  nt  birth  raiTly  exceeds  11  pounds 
(5.000  graniji)  in  wcigljt,  though  antlientic  accounts  of  nnicli  hir^er  in- 
fants are  to  he  found  in  tlie  lit*  rat u re. 

Provided  the  pelvis  is  not  confraeted,  it  is  very  exceptional  for  a  nor* 
mally  formed  child,  weighing  less  than  10  pounds  (4,500  grams),  to  give 
rise  to  dystocia  by  its  mere  size.  In  ovcrdevelopcrl  children  the  ditficulty  is 
generally  due  to  the  fact  tliat  tlie  bead  tends  to  hecoine  not  only  lar^^er  but 
harder,  and  consetjuently  less  malleable  with  increasing  weight;  altliough 
it  sometimes  hapj>ens  that  after  the  head  has  passed  through  the  pelvic 
canal  without  diifieuliy  the  dystocia  may  he  due  to  the  arrest  of  the  im- 
usunlly  large  shoulders  i-ither  at  the  pelvic  brim  or  outlet. 

Excessive  <levchijuiient  of  the  ftetus  can  usually  be  traced  to  one  of 
four  causes;  prolongation  of  pregnancy,  large  size  of  one  or  both  parents, 
advancing  age,  or  miiltijjarity  of  the  mother. 

('ascs  in  which  three  hundred  days  or  more  elapse  hetween  the  last 
menstrual  period  and  the  onset  of  hiljor  are  not  uncommon,  and  Oyamada 
states  that  possible  prolongation  of  pregnancy  was  noted  in  11  ]»er  ecnt. 
of  the  032  children  born  in  the  Munich  clinic  between  the  years  1885  and 
IJUt^  whose  weight  exceeded  9  |Kmnds  (  t.ono  grams).  In  tlie  majority 
of  such  cases,  however,  it  is  only  apparent,  and  merely  means  that  fertiliza- 
tion took  place  Just  before  the  first  period  missed,  instead  of  shortly  after 
the  last  menstrual  flow.  On  the  other  hand,  actual  prolongation  is  oc- 
casionally observed,  and  may  exert  a  serious  inHuenee  upon  the  course  of 
labor,  inasmuch  as  the  child  increases  in  sixe  for  every  additional  ilay  it 
remains  in  the  uterus.  Accordingly,  whenever  lalior  fails  to  occur  within 
a  few  days  of  the  calculated  date,  the  patient  should  he  carefully  examined 
at  frequent  intervals,  so  tliat  labor  may  he  induced  as  soon  as  there  is  any 
sign  of  dispro|Mirtirin  between  the  size  of  the  heail  and  the  pelvis. 

More  frequently  the  excessive  size  of  the  child  is  due  to  the  fact  that 
one  or  liotb  of  its  parents  are  unusually  targe;  moreover,  it  is  a  matter  of 
common  observation  that  the  ftetal  head  in  many  instances  resembles  that 
of  its  father,  large-headed  men  usually  producing  children  with  similar 
characteristics.  The  age  of  the  mother  has  likewise  an  important  influ- 
ence uijon  the  foetal  development.    Thus,  the  children  of  elderly  primipaite 
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frequently  exteerl  t)ir  cirdiimrv  averagi*,  aiMl  hi  imiUiparae  the  childrun  art 
often  larger  with  each  t^iieeei?sive  pregnane v,  provided  they  do  not  follow  in 
too  rapid  succession. 

As  a  rule,  lar^e  children  have  well  ossified  sknlls.  This  is  more  par- 
ticularly true  for  malet^,  in  wlioni  the  iMparietal  diameter  is  usually  some- 
what greater  than  in  female  eliildren  of  the  same  weight.  In  such  case* 
the  inability  of  the  head  to  l^ecome  molded  not  only  interferes  with  its  en* 
gagenient,  hut  predisposes  to  certain  injuries,  such  as  gpoon-shaped  de- 
pressions nf  the  sknlL  if  artifieinl  delivery  heconies  necessary. 

Although,  in  the  eawe  of  n  nnnnat  jtelvis.  a  moderate  increase  in  the  size 
of  the  chihl  is  usually  without  gre^it  practical  significance,  when  any  degree 
of  contruetion  exists  sueli  a  condition  may  make  all  the  difference  bt*tween 
an  easy  and  a  difficult  lahor.  At  the  same  time,  it  must  be  remembered 
that  in  multiparmis  w(mien  the  rlystocia  is  often  due  in  great  part  to  the 
loss  of  l<.]ne  of  the  uterine  nmscuhiture  incident  to  repeated  childbearing- 

Inasmuch  as  our  means  of  determining  the  size  of  the  child,  and  par- 
ticularly of  its  head,  are  far  from  accurate,  the  diagnosis  of  excessive  de- 
vclojinient  is,  as  a  rule,  not  established  until  after  fruitless  attempts  at 
delivery  have  been  made.  Nevertlieless  thorough  examination,  in  which 
careful  palpation  and  Miiller*s  method  of  inifirtssioii  are  employeti,  should 
ordinarily  enable  the  trained  obstetrician  to  arrive  at  fairly  accurate  con- 
clusions and  irejvare  liim  to  meet  this  complication.  Jf  the  pelvis  is  nor- 
jual  the  failure  of  engagement  in  the  last  weeks  of  pregnancy  in  a  primi- 
para  or  the  existence  of  a  face,  brow,  or  transverse  presentation  should 
suggest  the  probable  existence  of  pronounced  disproportion. 

Treatment. — If  the  patient  has  apparently  gone  several  week&  beyond 
terni,  and  examination  shows  that  the  size  of  the  child  is  beyond  the  aver- 
age, there  should  lie  no  hesitancy  in  the  immediate  induction  of  labor  as  A 
prophylactic  measure^  such   a  procedure  being  particularly   indicated  in 
nuiltiparous  wcunen  whose  history  shows  that  excessive  foptal  development 
was  the  cause  of  the  prcvituis  diffuult  labcirs.     On  the  other  hand,  if  the 
pregnancy  is  not  j^rolonged,  the  condition  is  rarely  suspected  by  the  ordi- 
nary practitioner  before  t!ie  outset   of  labor,  and  the  diagnosis  is  made 
only  after  Nature  has  shown  that  she  is  unable  to  elTect  delivery.     In  such 
cases  it  is  often  difheult  to  determine  ufion  the  best  method  of  dealing  with 
the  complieotion.     If  careful  examination  shows  that  the  head  is  not  en- 
gaged and  is  excessively  large  and  well  ossified,  the  advisaliility  of  Cae^reaii 
section  or  pubintomy  should  be  considered,  provided  the  patient  has  not 
been  sul*jected  to  unavailing  attempts  at  delivery;  as  radical  interference 
is  ijuite  as  justitlable  in  such  circumstances  as  when  dvstocia  is  due  to  the 
failure  of  a  nornuil-sized  head  to  jjass  through  a  contracted  pelvis.     On  t!ie 
other  hand,  if  physicians  with  questionable  technique  have  failed  to  effect 
delivery  by  forceps  or  version,  radical  surgical  interference  is  contra-indi- 
cated, and  craniotouiy  lit  comes  imr  sole  resouree. 

V^'hcn  the  obstacle  to  delivery  is  due  to  excessive  size  of  the  shoulders 
rather  than  to  the  head,  labor  can  often  readily  be  terminated  after  dimin- 
ishing the  size  of  the  shoulder  girdle  by  cutting  through  the  clavicles  with 
a  pair  of  heavy  scissors — cleidotomy. 
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MALFORMATION    OF  THE   FCETUS 

Double  Monsters. — For  practical  piirj^oses  3  groups  of  double  monsters 
may  bti  disthiguii^hed:  (1)  Iiieomiilete  double  foniMitiuns  at  the  upper  nr 
lower  balf  cif  the  body  (rlipn_w>puii,  tb'papus)  ;  (2)  twinti  which  are  united 
tatrether  at  the  upper  or  lower  end  of  tlic  body  (eraniopngus,  ischiopagus. 
or  pygopagug)  ;  (3)  double  monsttrji  which  are  united  by  the  trunk  (thora- 
copagus and  dicephahis). 

The  difi gnosis  nf  any  one  uf  these  conditions  is  not  made  until  the  seri- 
ons  difficulty  experienced  in  attempting  delivery  has  led  to  careful  ex[)hira- 
tion  under  antei^tlle^^ia  with  the  entire  hand,  altlioiigb  in  many  cases  the 
existence  of  a  uinltip!e  pregnancy  may  have  been  suspected,  A^  micb  mon- 
strosities frequently  present  minor  deformities  n^  well,  the  detection  of  a 
clulnfoot,  bare-lip,  etc.,  sbotdd  aKvayB  direct  one*t«  attention  to  the  possible 
exigtenee  of  some  still  more  serious  abnormality. 

Fortunately  the  delivery  of  many  monstrositiea  la  much  more  readily 
accomplished  than  would  appear  possible  at  first  sight.  In  the  first  |*lace, 
sueh  pregnancies  rarely  go  on  to  foil  term,  so  that  the  monstro^^ity  rarely 
exceeds  a  normal  child  in  size.  Tn  the  second  place,  the  connection  be- 
tween the  two  halves  is  often  of  such  a  character  as  to  permit  of  sufficient 
motility  between  the  component  ]>arts  as  to  make  their  successive  delivery 
possible. 

On  the  other  hand,  in  the  first  group  the  large  size  of  the  doubled  por- 
tion of  the  monster  may  lead  to  serious  mechanical  obstacles  at  the  time  of 
delivery.  The  fu^ed  head  in  a  iliprosoiius  is,  as  a  rule,  much  more  readily 
delivered  when  it  forms  the  after-coming  part  than  when  it  presents  pri- 
marily. In  the  seennd  group  a  cranio  pa  fjtt.'i  presenting  by  the  head  usually 
causes  only  a  moderate  amount  of  difficulty;  whereas,  on  the  other  hand, 
ischiopQ4}i  nm]  pifgoiHtfii,  as  a  rule,  call  for  complicated  and  difficult  mantcn- 
vres  before  delivery  can  be  effected. 

In  the  third  group,  tbe  delivery  of  iJ'uephalie  mnnsiers  is  facilitated 
when  they  present  by  the  breed u  as  in  many  cases  first  one  and  then  the 
other  head  can  be  extracted.  On  the  otJier  hand,  in  cephalic  presentations 
the  two  heads  may  mututilly  interfere  with  one  another  and  thus  prevent 
engagement  until  one  has  l>een  diminished  in  size  by  craniotomy.  When 
engagement  of  one  head  occurs  deliver}^  can  be  jiartially  etFected  by  forceps, 
hnt  as  a  rule  the  head  cannot  he  delivered  beyond  the  pubic  arch,  for  the 
reason  that  further  descent  is  prevented  by  the  arrest  of  the  second  head 
at  tbe  sujienor  strait,  Tnder  such  circumstances  it  is  advisable  to  ampu- 
tate the  first  head,  after  which  delivery  of  the  rest  of  the  monster  is,  as  a 
rule,  best  accomplished  by  version, 

Thoracopagi  usually  offer  a  less  serious  olistaele  to  delivery,  for  the 
reason  that  they  are  frequently  so  loosely  connected  with  one  another  that 
considerable  motility  is  possible.  Indeed,  it  is  not  unusual  for  tbe  two  chil- 
dren to  present  in  a  different  manner.  \Vlien  possible,  it  is  adnsable  to 
bring  down  all  four  feet  at  the  same  time,  and  to  effect  extraction  in  such  a 
Tvay  that  the  posterior  bead  is  first  detivered.  In  cephalic  presentations 
the  head  and  body  of  the  first  child  are  expelled,  and  tbe  second  child  is 
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«fT  much  ag  in  an  orrlinary  twin  |>retrnaiicv.     If,  however,  the 
it^  tnmsvcrR'Iv.  its  <]t*liv('rv  run  In-  «4Teet<^»l  onlv  hv  v<^r>iiftn  tuA 


DEFORMITIES  OF    FI^TUS 

la  tkis  filaoe  attention  will  he  iliroctt'd  only  to  those  ahnnrmalitie^  iu 
fgrtil  de««liO|ini«it  which  niny  give  ri^e  to  tlillieiilt  labor.  An  acanliacwt 
ism  ttottster  wluch  is  sometimes  developed  in  single-ovum  twin  pregnancies 
m  ti»  np«ult  of  inequalities  in  the  coromnnieating  placental  rirculatiun, 
Onp  twin  1$  well  developed  and  normal  while  the  other  is  iiii perfectly 
ffCiMd,  md  eilh^T  poesH?a!ies  a  nidinientarA'  heart  or  no  heart  at  till,  being 
jbaglltri  tcconling  to  Kehrer  as  hemiaeardiu^  or  holoacardius,  respeo- 
ttwl;*  The  way  in  wliieli  this  is  hrought  about  was  eonKidcred  in  tin? 
Chty^  on  Uulttple  Prei;nanry. 

Th^  lnhkiacardiac  monsters  may  occur  as  acephali,  amorphi,  or  acormi 
Of  the^  the  tnc^t  common  variety  h  the  avepltalicus  or  headless  ftittus.  Less 
foimsion  is  the  nmorphtms  nion,<t*T,  which  possesses  neither  a  head  nor 
extrrmitie*,  hut  is  round  In  ^Inrpe  and  jircsents  upon  its  gurfnee  a  number 
of  sintll  n»Hl«U*s,  which  repre?^cnt  the  rudimentary  extremities.  The  am- 
bilical  coT%\  may  In?  attached  to  nny  ]iorlion  cjf  its  surface.  The  interior  of 
the  monstrti^ity  contains  a  rudinientary  intestinal  tract,  cystic  cavities,  ver- 
tebmN  etc*  but  no  trace  of  a  lieart.    The  rarest  variety  of  aeardiacus  h  the 

acornnji  or  trunkless  monster*  which  con- 
sists of  im  imperfectly  developed  head 
tind  a  rudifuentary  body,  the  nmhilical 
cord    bein^    attached   to   the    eervneal   rt;- 

As  a  rule  such  monsters  do  not  attain 
any  notable  size,  although  exceptionally. 
as  the  result  of  tfetruction  in  the  umbili- 
cal vein,  they  may  heeome  tedematous  and 
give  rise  to  dystficia* 

The  anetuephalm  or  hemicephnUtu  is 

a  minister  [Kissessing  a  trunk,  hnt  only  an 

iuipii*fcctly   developed    head,   from    whidi 

a    lart^^e   \inv\   tif   tlu*   brain   and    &kull   is 

laekiog.      Ordinarily  such   beings  are  of 

moderate  size,  hut  occasionally  the  shoal- 

aar  be  so  e^xcessively  developed  as  to  give  rise  to  serious  dyst^icia, 

§03^  to  the  absence  of  the  cranial  vault  the  face  is  very  prominent 

-  ^aBnrhat  extended,   the   eyes   often   jirotrude   markedly    from    their 

^^^  ^  the  tongue  hangs  from  the  mouth.     The  hrain  is  in  a  rndi- 

^^mgF^  «an!ition,  and  the  base  of  the  skull  is  accessible  to  the  examining 

^  ^t  tlje  selU)  turcica  can  be  distinguished.     Owing  to  the  ex- 

~^^m  of  the  base  of  the  brain  and  the  upper  part  of  the  medulla, 
^^0llly  a  marked  increase  in  the  amount  of  amniotic  fluid,  its 
^  ^^m^  analogous  to  that  noted  in  the  picure  experiments  of  the 


In  view  of  the  abnormal  shajif  of  tlio  head  face  presentations  are  fre- 
fjiieritly  obtiorvefl,  while  iho^e  of  the  vertex  are  less  eonimon  than  with 
a  normal  fcrtus.  Transverse  and  foot  presentations  are  likewise  not 
iinusnal, 

Whrn  the  monstrosity  presents  by  the  face  or  head  a  correct  dia^rnosis 
is  frequently  made  by  va^doal  toneh,  the  ehoraeteriptic  bulging  of  the 
eye  being  noted  in  the  former,  and  the  absence  of  the  cranial  vanlt  and  the 
presence  of  the  sella  turcica  in  the  latter  presentation. 

Ikdivery,  as  a  rule*  occurs  much  more  readily  when  the  monster  ]ire- 
sents  by  the  breech,  for  the  reason  that  the  im^K^rfoctly  developed  bead 
is  not  an  eflfieient  dilating  agent,  tbongh  in  many  eases  rapid  and  spon- 
taneous delivery  is  observed.  Even  when  the  enlarged  shoulders  give  rise 
to  dystocia,  delivery  can  usually  he  accomplished  by  means  of  version  w^ith- 
out  any  great  difficulty. 

HYDROCEPHALUS 

In  this  not  very  rare  condition,  the  cerebral  ventricles  are  distended  by 
an  excessive  amount  of  cerehro-spinal  fluid  (Fig.  G38).  As  a  result  the 
skidl  l>eeomes  much  increased  in  size,  frequently  attaining  several  times  its 

normal  dimensions,  while  the  brain  sub- 
stance forms  a  layer  only  a  few  milli- 
meters thick  beneath  it.  At  the  same 
time  the  cranial  bones  are  imperft^tly  de- 
veloped, the  sutures  and  fontanelles  be- 
ing much  wider  than  usual 


^P  If  the  enlarged  head  is  not  tensely  filled  with  fluid,  under  the  influence 

of  the  uterine  contractions,  it  may  undergo  sucli  changes  in  shape  that  its 
spontaneous  expulsion  becomes  possible.     This,  how^ever,  is  so  rare  a  pos- 
sibility that  it  should  not  be  reckoned  with  in  determining  the  treatment 
to  be  pursued  in  a  given  caBc.     Sttll  less  frequently,  owing  to  the  pressure 
I         to  which  the  head  is  subjected  at  the  time  of  labor,  the  tissues  forming  a 
H     fontanelle  or  suture  may  give  w^ay,  so  that  the  cerebro-spinal  fluid  can  es- 
^     cape,  after  which  the  head  collapses  and  spontaneoui^!  delrverv  becomes  pos- 
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sible.     In  the  vast  niaj'nrity  of  cases,  however,  the  condition  gives 
serious  dystocia,  wliicJi  if  not  prouifitly  reheved  will  karl  to  rupture  of 
uterus  and  the  death  of  the  jHitient  from  intra-abdoniiual  Im^iiKirrhage. 

In  hydrot  efihalic  children,  although  cephalic  presentations  predomi* 
nate,  owing  to  tlie  Jack  of  accommodation  between  the  head  and  the  iwlfic 
canaK  tlie  lireech  k  often  substituted. 

Diagfnosis* — As  a  rule  the  eondititm  is  not  recognized  until  several  hernia 
of  fruitlci^s  second^sta^e  pains  have  demonstrated  the  existence  of  an  0\>- 
stacle  to  dehvery,  Un  the  oilier  hand,  careful  examination  shf3uld  ordi* 
narily  lead  to  a  correct  diagnosis  in  the  last  weeks  of  pregnancy  or  soon 
after  the  onset  of  labor.  In  many  eases  the  deformity  can  be  detei-ted 
by  external  jmlpation,  the  immensely  birge  and  movable  head  t>eing  iso- 
lated above  the  superior  strait  or  in  the  fundus  of  the  uterus.  Furthermore, 
the  examiner  should  always  he  on  the  lookout  for  the  presence  of  6uctua- 
tion,  while  a  peculiar  crackling  sensation  can  he  elicited  by  pressure  upun 
the  skull.  I  have  made  a  jiositive  diagnosis  in  this  manner  upon  several 
occasions  witiiout  an  internal  examination. 

As  soon  as  the  cervix  is  dilated,  vaginal  examination  will  reveal  a  krg* 
head  with  widely  gaping  sutures,  through  which  flvK tuation  can  he?  obtained 
by  appropriate  manoeuvres.  Of  course  this  does  not  hold  good  when  the 
child  presents  by  the  hreech,  hut  here  abdominal  palpation  will  reveal  the 
presence  of  the  large  fluctuant  head  in  the  fundus  of  the  uterus,  or  just 
above  the  superior  strait,  in  case  attempts  at  extraction  have  l)een  made. 

Prognosis. — For  the  child  the  outlook  is  uuiforiTily  ba*l,  for  even  if 
horn  alive  it  usually  suceujubs  within  a  few  days,  or  in  the  rare  cases  in 
which  it  survives  grows  up  a  hopeless  idiot.  The  maternal  prognosis 
depends  largely  upon  the  obstetrician.  If  left  to  Nature  the  nsual  t^T- 
mination  is  rupture  of  the  uterus;  whereas,  if  the  condition  be  deteeteil 
and  the  proper  treatment  instituted,  the  results  arc  almost  univereally 
favorable. 

Treatment.— As  soon  as  the  cervix  has  become  completely  dilated  the 
head  shouhi  be  perforated  through  one  of  the  wi<le  sutures,  in  onlcr  that 
the  cercbro-spinal  fluid  can  escape  and  the  skull  collapse,  after  which  de- 
livery can  he  ctfected  by  the  unaided  efforts  of  Nature,  or  may  be  acceler* 
a  ted  by  the  emi>1oyment  of  the  eranioclast.  In  breech  presentations,  after 
the  head  has  been  arrested  at  the  superior  strait*  evacuation  of  its  contents 
can  he  readily  eirected  by  excising  the  arch  of  one  of  the  cervical  vertebra* 
and  passing  a  catheter  through  the  vertebral  canal.  On  account  of  the 
nature  of  the  disease  and  its  effect  upon  the  child,  craniotomy  may  he 
undertaken  without  hesitancy,  even  by  those  who  ordinarily  do  not  con- 
suder  it  a  justifiable  procedure. 

In  evacuating  the  hydrocqdialic  head,  it  should  be  borne  in  nvind  that, 
owing  to  the  extreme  thinness  of  the  brain,  mere  perforation  is  not  always 
synonjinous  with  ffl?tal  death.  For  this  reason  the  jierforator  should  be 
carried  tf>  tlie  base  of  the  skull  and  vigorously  manipulated  in  order  to 
destroy  the  medulla,  as  nothing  could  be  more  horrible  than  the  extraction 
of  a  living  child  after  such  an  operation. 


out  of  the  ijUL'stioo;  but  imfortuiiately  tJiL-  conJition  usually  escapes  detec- 
tion until  fruitless  attenijite  at  delivery  have  deinonstrated  the  existence 
of  Bome  oh&truetion  aud  have 
led  the  obs^tetrieian  to  intro- 
duce his  entire  hand  into  the 
uterus  in  the  hope  of  discover- 
ing its  nature. 

Occasionally  n  fictuB  af- 
fected with  general  dropsff  tiuiy 
attain  snch  immense  propor- 
tiouB  that  spontaneous  deliv- 
ery 18  inipo8sihle.  A  nuinher 
of  8nch  capes  are  recorded  in 
BaUantyne's  valuable  niono- 
graph*  In  very  rare  instances 
the  ascites  associated  with  ftr- 
tal  pfTitoniHs  may  have  a  sim- 
ilar result,  and  exceptionally  u 
child  suffering  from  chondro' 
dystrophia  fietalis  may  hecome 
80  Qedeniatous  as  to  give  rise 
to  dystt)cia. 

As  the  result  of  the  dilata- 
>,tion  of  the  superficial  lyrn- 
Ijllatics  associated  with  ledcma 
of  UbiB  subcutaneous  tissues, 
the  fcetus  may  assume  im- 
mense proportions  and  take  on 
a  bizarre  shape.  This  condi- 
tion, which  is  designated  as 
elephaniiams  congenita  ajsiica, 
has  been  studied  in  detail  hy  Ballantyne, 
labor  (Fig.  (vm). 

Defective  development  of  the  lower  portion  of  the  urinary  tract  may 
lead  to  the  retention  of  tmne  accompanied  hy  distention  of  the  abdomen 
sulficient  to  render  normal  delivery  impossible  (Fig.  (540),  Examples  of 
this  condition  have  been  re]>orted  by  Walthen  Bchwyzer,  and  others,  who 
also  give  details  as  to  its  a'tio!ogy» 

A  nmcli  more  frequent  cause  of  ahdcuuinal  enlargement  is  the  presence 
of  congenital  cystic  k'idncgs.  The  growth,  which  is  histologically  an  adcno- 
cystoma,  may  involve  one  or  both  organs,  and  give  rise  to  tumors  of  im- 
mense size.     The  condition  is  frequently  associated  with  dilatation  of  the 
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uretersv.  and  with  dropsical  efTnsions  into  t!ie  various  body  caTities.     Fi^. 
G41  gives  an  idea  of  the  extent  of  the  ahdtmiiniil  fnlargenii^nt  in  a  child 

wliirli  I  cIeIivor<»iL  aD»! 
wliit'h  was  dr^cnlied  liy 
Lynch  in  1900,  togethiT 
with  an  analyg^is  of  50 
other  ea&es  reported  in 
the  literature. 

In  rare  cases  tlie  ab- 
dominal enlargement 
niny  ho  due  to  iumor$  of 
the  Urff.  Ponik  and 
Convelaire  having  re- 
ported a  cape  of  enngeni- 
tal  cyifitic  liver  asmxiate^l 
with  a  fiimiiar  condition 
of  the  kidnevi^.  More- 
over, large  tumors,  arie^- 
ing  from  any  of  the  &}>- 
domioal  organs,  may  give 
rise  to  dystocia.  Thne, 
Rogers  has  dencribed  an 
immense  fibro*rifstie  if$' 
iicle,  and  Phaenomenow 
an  aortic  aneiiryiim  m 
large  aB  to  interfere  with 
dtOivery*  In  rare  iii- 
stances  fo'tal  inclusions, 
such  as  the  so-called 
fa'lus  in  ftrtu,  may  l»e 
rcsponsihle.  Occagionjilly 
the  invasion  hy  Raeilhis 
acrogenes  capeulatus  may 
he  followed  by  such  an 
extensive  ]iroduetion  of 
gas  that  the  size  of  the 
feet  us  lieeomes  more  than 
doulded,  when  spontane- 
ous delivery  16  imp^- 
ble. 

In  all  of  these  condi- 
tions, if  the  dystoc'ia  is 
marked,  delivery  can  be 
accomplif^hed  only  after 
opening  thf^  body  of  the 
fo'tus  and  allowing  the 
fluid  to  escape,  or  remov- 
ing  a  portion,  at  least,  of 
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the  nfFending  tumor  fornmtiyii,  Tlie  hit  tor  oprratiou  i&  not  always  easy, 
for,  owiii^^  to  the  eonptraincd  |wt«itJon  of  the  liainl  in  idem  and  the  dense 
coni^i^tency  of  the  growth  in  many  caHes,  great  difTieulty  miiy  he  ex|KTienced. 

In  rare  instances  ahnormal  growtht*  arit^ing  from  various  portions  of  the 
body  of  the  fa*tus  may  seriously  interfere  with  delivery.  Cases  are  on 
record  in  which  hpomata,  carcinomata,  angiomata.  and  various  other  tumors 
have  given  rise  to  sueh  an  enlargement  that  spontaneous  dtdivery  hecanie 
out  of  the  question.  Exceptionally,  dermoid  evsts  and  teratomatous  tumors 
al>out  the  perineum  and  sacrnm  may  otTer  a  serious  ohstaele.  Fig.  '^75 
represents  a  foetus  in  which  an  adenoma  of  the  thyroid  gland  necessitated 
a  destructive  operation.  In  rare  instances  parasitic  ftetal  tumors,  a  large 
undiilical  hernia,  a  spina  hiflda,  and  other  growths  give  rise  to  diificult 
lahor. 

DYSTOCIA  DUE  TO  ABNORMAL  PRESENTATIONS  OF  THE 

FCETUS 

Transverse  Presentations. — In  thi.^  condition  the  hmg  axis  of  the  ftetns 
crosses  that  of  the  mother  at  ahout  q  right  angle.    When  it  forms  an  acute 


!^ 


'lo.  642. — Diagram  Showing  Lfirr  Acro- 
inoN  DoK30-poBTEiiiofi  Phesemtation. 


Fig.  643.^ — Duo  ram  Srowinu  tlioBT  Acmo- 

MION   DoRaO-ANTKHTOR   PRESENTATION. 
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angle  we  speak  of  an  obluiur  |iresentation,  Tlie  hitter,  hovveven  is  usnally 
only  transitory,  ticeuuHOg  cunverted  iido  a  longitudinal  or  transverse  pre- 
Bentation  when  lahor  supervenes. 

In  transverse  presL^ntations  the  shoulder  usually  oeeUjiies  the  superior 
strait,  the  head  lying  in  one  and  the  breech  in  the  otlier  iliac  fossa  (Hgs, 
C4*^  and  043).  Aeeurdingly,  sueh  a  eonditiou  is  eotjiiinndy  spoken  of  as  a 
shxtulder,  less  frequently  as  a  iaicrai  plane,  mid  teehnieally  as  an  airomion 
presentation.  The  latter  designation  is  ehosen  for  the  reason  that  the  acro- 
mion process  is  one  of  tlie  nu).*^t  charaeteristie  features  of  the  shoulder,  the 
position  heing  right  or  left  according  to  the  side  of  the  mother  toward 
which  the  shoulder  is  directed.  Moreover,  as,  in  either  position,  the  back 
may  be  directed  eitticr  iintcriorly  or  poster iorlVt  it  is  customary  to  dis- 
tinguish between  the  dors(Minferior  and  dorso-podenor  varieties.  The  rec- 
ognition of  the  posittorj  of  the  hack  is  of  very  considerahle  importance  in 
connection  with  tlu^  j>rnper  performance  of  version- — the  treatment  par  ex- 
cellence  in  this  condition. 
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According  to  Schroeder,  the  shoulder  is  directed  toward  the  left  side 
of  the  mother  2.6  times  more  frequently  than  toward  the  right,  while  the 
back  looks  anteriorly  2.5  times  more  frequently  than  posteriorly. 

etiology. — The  existence  of  a  transverse  presentation  in  a  primiparous 
woman  is  prima  facie  evidence  of  a  lack  of  accommodation,  usually  the 
result  of  disproportion  between  the  size  of  the  head  and  the  pelvis,  though 
occasionally  it  may  be  due  to  hydramnios.  In  multiparae,  on  the  other 
hand,  the  most  frequent  astiological  factor  is  an  abnormal  relaxation  of  the 
abdominal  and  uterine  walls,  the  result  of  repeated  childbearing,  which 
may  be  still  further  complicated  by  any  of  the  causes  already  enumerated. 
Accordingly,  transverse  presentations  are  much  more  frequently  observed  in 
women  who  have  borne  a  number  of  children,  and  in  them,  as  a  rule,  the 
condition  is  less  serious,  for  the  reason  that  spontaneous  reposition  some- 
times ensues  after  the  onset  of  labor  pains,  the  child  assuming  a  longi- 
tudinal presentation,  whereas  such  an  occurrence  is  very  exceptional  in 
primiparae. 

Spontaneous  version  is  very  improbable  after  rupture  of  the  membranes, 
and  is  rendered  very  diflBcult  by  any  condition  which  interferes  with  the 
descent  or  engagement  of  the  head;  as,  for  example,  a  contracted  pelvis, 
placenta  praevia,  a  pelvic  tumor,  or  twin  pregnancy.  Very  exceptionally, 
longitudinal  may  become  converted  into  secondary  transverse  presentations 
at  the  time  of  labor,  and  such  an  occurrence  is  always  indicative  of  dispro- 
portion between  the  size  of  the  child  and  the  pelvis. 

Diagnosis. — The  diagnosis  of  a  transverse  presentation  is  usuaUy 
readily  made,  inspection  alone  frequently  causing  one  to  suspect  its 
existence.  The  abdomen  is  seen  to  be  unusually  wide  from  side  to  side, 
while  the  fundus  of  the  uterus  frequently  does  not  extend  above  the  um- 
bilicus. 

On  palpation  the  first  manoeuvre  reveals  the  absence  of  the  head  or  the 
breech  from  the  fundus.  On  the  second  mana»uvre  a  ballottable  head  will 
be  found  in  one  and  the  breech  in  the  other  iliac  fossa,  while  the  third 
and  fourth  manoeuvres  are  negative,  unless  labor  has  been  in  progress 
for  some  time  and  the  shoulder  has  become  impacted  in  the  pelvis. 
At  the  same  time  the  position  of  the  back  is  readily  diagnosed.  When 
it  is  situated  anteriorly  a  hard  resistant  plane  will  be  felt  extending 
across  the  front  of  the  abdomen;  when  it  lies  posteriorly  irregular  nodu- 
lations,  representing  the  small  parts,  will  be  felt  in  the  same  location 
(Plate  XV). 

On  vaginal  touch  in  the  early  stages  of  labor,  the  side  of  the  thorax, 
readily  recognizable  by  the  "gridiron"  sensation  afforded  by  the  ribs,  can 
be  made  out  at  the  superior  strait.  WHien  dilatation  is  further  advanced 
the  scapula  can  be  distinguished  on  one  and  the  clavicle  on  the  other  side 
of  the  thorax,  while  the  position  of  the  axilla  will  indicate  toward  which 
side  of  the  mother  the  shoulder  is  directed.  Later  in  labor  the  shoulder  be- 
comes tiglitly  wedged  in  the  pelvic  canal,  and  a  hand  and  arm  frequently 
prolapse  into  the  vagina ;  whether  it  is  the  right  or  left  can  be  readily  de- 
termined by  ascertaining  to  which  one  of  the  obstetrician^s  it  corresponds, 
just  as  in  shaking  hands. 
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Course  of  Lidtur. — With  very  rare  exreptionp  thv  mjKmtaneous  birth  of  a 
fully  flev(lo|u'J  child  k  inipost^iljle  in  pfrsistent  Iraosvvrse  (iresPutalions, 
since  exfiulsinn  cannot  he  effectt'il  unless  hoth  the  head  nnd  truuk  of  the 
child  enter  the  i>e!viti  at  the  mme  time,  which  h  luaiiiftiitly  iuj|ioj^sihle. 
Aecordingh\  both  the  ffetus  and  mother  inui^t  almos;t  inevitably  pensb  if 
appropriate  nieastires  are  not  iustttuted.  On  tlie  nther  hand,  smull  prema- 
ture, and  partieularly  ni  nee  rated,  eliildren  are  freijuently  born  spontane- 
ously. 

After  rupture  of  the  memhranes,  if  the  ]>atient  is  left  to  lierself  an  arm 
nsnally  prolapges  and  the  tihouhler  becrtmes  forced  tlovvn  into  the  pelvic 
cavity,  hilt  can  descend  for  only  a  certain  distance.  be»n<r  arrested  by  the 
head  and  trunk  at  the  superior  s^trait,  ^'he  n  ten  is  then  eontraott?  vigorously 
in  the  attempt  to  overcome  the  obstacle,  but  in  vain.  After  a  certain  time 
the  contraction  rin^  rises  hi^dier  and  hi^^her,  the  lower  uterine  sej^Tiient 
becomes  more  and  more  f?tretehed  and  eventually  ^ives  way,  when  a  part 
or  the  whole  of  the  jiroduct  of  conception  escapes  into  the  abdominal  cavity* 
In  such  circnniRtaneeg  the  patient  usually  sticcunihs  within  a  short  time 
to  intraperitoneal  hiemorrha^e,  while  in  other  instances  death  occurs  after 
a  loni^^er  or  shorter  period  from  infection. 

Possibly  once  in  many  thousand  cases,  the  uterus  may  cease  to  contract 
before  the  memhranes  rupture,  and  the  child,  being  retained  witfiin  the 
uterus,  may  eventnally  become  mninmifled  or  converted  into  a  lithopa^dion. 
Such  a  missed  lalw^r  is  very  rare  in  human  tteiugs.  thou*:h  it  is  well  known 
to  the  veterinarians.  On  the  other  hand,  such  an  occurrence  woohl  be 
out  of  the  question  had  the  amniotic  mc  t*ecn  opened,  as  in  sucli  cireum- 
staneeg  bacteria  ww^ld  gain  access  to  the  uterus  and  give  rise  to  infection, 
which,  if  not  terminating  in  tiie  death  of  the  patient,  would  lead  to  the 
gradual  easting  otT  of  the  product  of  eoneeption  by  suppurative  processes, 
supposing  that  the  woman  could  he  so  long  neglected. 

In  transverse  presentations,  now  and  again,  spontaneous  delivery  en- 
sues. Bartholin,  in  the  seventeenth  century,  pointed  out  that  a  child  which 
has  lain  transversely  during  the  later  m  out  lis  of  pregnancy  may  spontane- 
ously assume  a  longitudinal  presentation  at  the  time  of  labor.  This  so- 
called  apontdTifom  version  h  a  not  infrequent  occurrence.  Its  mode  of 
production  has  already  her'u  referred  to, 

A  century  later  Koedcrer  ]iointed  out  that  in  rare  instances,  if  the  cliild 
WflB  Yery  small  and  the  pelvis  large,  spontaneous  delivery  miglit  occasionally 
be  accomplished  in  spite  of  the  persistence  of  the  abnormal  presentation. 
In  such  cases  the  child  becomes  compressed  npon  itself  with  the  head 
tightly  pressed  against  the  a!)domen,  so  that  a  portion  of  the  thoracic  wall 
below  the  slu>ulder  iH^eonies  the  most  dejicndent  part  and  appears  at  the 
vulva-  The  head  and  thorax  then  pass  through  the  pelvic  cavity  at  the  same 
time,  and  the  child,  which  is  dmibled  upon  itself,  is  expelled — eondupJicaio 
rnrporp.  ^lantfestly,  such  a  mechanism  is  possible  only  in  the  ease  of  very 
small  children,  and  is  occasional ly  observed  when  the  second  child  in  twin 
pregnancy  is  pre  maturely  horn. 

In  very  rare  instances,  a  dead  child  of  moderate  or  average  size  may  be 
expelled   spontaneously    by    another   mechanism,    w^hieli   is    designated   as 
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sponianeous  evolution.  This,  however,  is  nit»t  with  ^o  rarely,  deman*3s  snA 
peculiar  conflitions,  and  is  attended  bv  surh  rhks  to  the  mother  thnt  its 
occurrence  should  never  he  eoiinted  ii|»on  in  actual  practice.  ^Itlious^h  verr 
occasionally  In  ncirlcctcd  easels  it  tiiay  occur  unex[»ectcdly  and  even  rapidly, 
a  2,70Q-^[mm  child  hcin^^  iiorn  8  hours  after  the  onset  of  labor  in  the  only 
case  of  tlie  kind  occurring  in  my  experience. 

This  mode  of  delivery  occurs  once  in  every  several  hundred  transverse 
presentations,  and  ite  mechanism  has  recently  been  Btudied  liy  Payer 
Zangemeister,  and  Franz.  It  ia  po^^sible  only  after  the  cervix  has  beconie 
completely  dilated,  and  the  shoulrler  irapacteil  into  the  superior  strait,  in 
women  with  vigorous  uterine  contractions.    It  may  be  effected  by  either  one 
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of  two  mechanisme,  which  are  designated  as  those  of  Douglas  and  of  Den- 
man,  after  the  observers  who  first  described  thein.  In  the  more  frequent 
mechanism  of  Douglas,  one  arm  is  always  prolapsed  and  the  strong  con- 
tractions force  the  shoulder  to  the  vulva.  Wiile  this  is  teing  effected  the 
child  rotates  in  such  a  manner  as  to  bring  the  head  to  the  front,  where  it 
is  arrested  at  the  pelvic  brim.  If  the  neck  is  sufficiently  long  or  elastic^  the 
shoulder  is  partially  forced  out  under  the  pubic  arch  and  is  followed  by  the 
trunk,  buttocks,  legs,  and  finally  the  head  (Fig.  645).  Delivery  by  this 
mechanism  would  probalily  have  been  effected  in  Chiara's  ease  had  the 
patient  snrvived.     (Fig.  644.) 

On  the  otlicr  hand,  in  the  less  frequent  mechanism  of  Dcninan,  the 
conditions  are  less  favoralile.  as  the  buttocks  are  obliged  to  pass  through  the 
pelvic  cavity  while  it  is  still  occupied  by  the  thorax,  with  the  result  that 
both  the  slioulders  and  breech  emerge  from  the  vulva  simultaneous! v. 
(Fig.  646.) 

PrognoRis, — If  spontaneous  version  does  not  occur  within  the  first  few 
hours  after  the  onset  of  hibor,  and  ojierative  procedures  are  not  instituted, 
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spontaneous  evolution  offt^rs  the  only  pos^iliility  for  ppontitneous  delivery; 
and  11*^  this  occurs  m  rarely  as  to  Ik*  neglii^ihle  the  nuteoinc  for  lioth  mother 
an*l  ehihl  is  ohnnst  uniformly  I'ntii!,  the  eliihl  suecntiiliini^r  (o  asphyxia  and 
the  mother  to  haimorrhtii^e  or  infection,  a^  a  renult  of  rupture  oF  the  lUerus. 
On  the  other  hand,  if  approjjriatc  measures  are  instituted,  the  prognosis  for 
the  child  is  fair,  while  for  the  mother  it  is  excellent.  In  tliij^  ehifts  of  caseB 
prolapse  of  the  cord  is  one  of  the  most  frefpieui  eauses  of  fceta!  death. 

Treat  men  L- — If  the  diaguosi??  has  been  made  in  the  last  month  of  preg- 
nancy and  the  pelvis  is  approximately  norma h  cephalic  verj^ion  should  he 
effected  by  external  innnipulationR,  and  the  ehikl  held  in  its  new  position 
by  means  of  a  properly  fitting  handa^je.     On  tlir  other  hand,  if  fhc  pelvis 


Fm.    645.  —  Diagram    Ih^ithtbattni; 
Spontanrous  EvoLf  TtoN,  DouolarV 


I 


is  markedly  contracted,  such  a  procedure  is  not  advisable,  as  Caesarean  sec- 
tion at  an  appointed  time  will  be  the  operation  of  choice. 

If  the  |)aticnt  is  not  seen  until  after  labor  ha8  set  in  external  cephalic 
version  should  likewise  lie  attempted,  provided  the  membranes  liave  not 
ruptured.  As  a  matter  of  fact,  however,  such  manipulations  will  usually 
prove  UDsnccessfuh  In  this  event  one  should  wait  until  the  cervix  is 
almost  coiupletely  dilated,  and  then,  after  ruyjturing  the  menihrancs,  per- 
form internal  podalic  version,  followed  by  prompt  extraction. 

On  the  other  hand,  if  the  patient  be  not  st^n  until  she  is  well  advanced 
in  labor  and  the  membranes  have  ruptored,  the  treatment  will  vary  accord- 
ing to  the  degree  of  dilatation  of  the  cerviXt  the  <-nndittcm  of  tbo  patu-nt.  as 
well  as  that  of  the  fa'tus  and  yterus.  If  the  cervix  is  only  partially  dilated, 
while  the  child  is  alive  and  fret*ly  movable  in  the  uterus,  bipolar  version 
may  be  attempted.     After  a  foot  has  been  brought  down  the  cervix  should 
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seel  ion  might  be  thoii«:ht  of  in  such  cir- 

ciinisiances.     It  should  not,  however,  be 

-t-se  vvijsh  of  the  patient  and  her  family,  and 

m^de  fully  conversant  with  its  inherent  dan- 

.fjo  in  all  prohaliility  h  already  infected, 

Bv  til  18  term  Ib  underlet ow!  the  prolapse  of 

■  prcjicnting  part,  both  entering  the   pelvic 

MrA  an  infrequent  oecurrenee,  being  observe«l 

(Fig.  G47). 

I  rornes  down  with  the  lu'ad ;  much  less  com* 
lid  a  foot,  or  both  feet  may  prei^ent  together, 
'  iH  It  the  neck  of  the  ehibl  was  girdled  by  its 
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legs,  so  that  the  scrotum  and  head  were  ftlt  upon  vaginal  examination 
(Fig.  C43). 

Some   idea   of   the   relative 
frequency  (»f  the  difTuront  eom- 
bimitions     may     t»e    gained 
from    the    fullowin^    table, 
taken  from  remice:  ^^^^ 


Fia.  647.— FnojeBK  SsertOM  thuoitfj  v\  .  m  w  l  »v  i    .   at  End  ok  Phkonancy.     Compound 

Pittst..s  1 A  J  liJN   ^iliiauiie)* 

Heail  an<l  liand 2G  eases 

Hoad  nnrl  mm .  8  *  * 

Head,  hniid,  unci  cnrd. « 5  ** 

Head   ami   both  hands 4  *  * 

Head,  one  haml,  and  one  foot. 2  ' * 

Head,  two  hands,  one  foot,  aatl  cord 1  ca«e 

Face,  hand,  and  eord * 1  *  * 

Such  a  condition   is  frequently  av«8oeiated  with  ilisproijortion  between 
the  size  of  the  head  and  the  pelvis,  owing  to  which  early  engagement  has 
been  interfered  wilh,  and  m  a  re- 
sult one  or  more  of  the  extremities 
have  prolapsed  before  tlie  present- 
ing part  entered  the  pelvis. 

Trm ( m en t. — Whenever,  during 
the  first  ^tage  of  khor^  a  hand  is     v  y. 

difc^tinguished     alongside     of     tlie      \  y^  ^ 

head,   it   should    be   i>n tilled   up   if  i   ^  -  /^ 

posi?ibIe;  but  if  it   be  iirmly  fixed  I  / 

between  the  hejid  and  tlir  pelvic 
wall  it  f^houhl  be  loft  alone,  t^inee 
it  will  usually  not  interfere  with 
labor.  On  the  other  hand,  if  the 
entire  arm  in  prolyl psed  alongside 
of   the    head,   an    energetic    effort      fiu.  648.— Cqwpound Phesewatioh r 
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should  be  made  to  replace  it.  If  this  is  not  possible,  version  should  be 
performed,  since  if  the  arm  retains  its  position  it  may  give  rise  to  serious 
dystocia,  more  especially  if  it  extends  around  the  child's  neck,  constituting 
the  so-called  nuchal  position. 

When,  as  happens  only  rarely,  the  foot  prolapses,  attempts  should  be 
made  to  replace  it ;  if  these  fail  version  should  be  resorted  to. 
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CHAPTER  XL 

H^MOBBHAGE 

A  profuse  haBmorrhage  occurring  prior  to  or  shortly  after  the  birth 
of  the  child  is  always  a  dangerous  and  sometimes  a  fatal  complication. 
Practically  all  varieties  of  ante-partum  hcBmorrhage,  with  the  exception  of 
those  originating  from  lacerations  of  the  genital  canal,  are  due  to  a  partial 
or  complete  separation  of  the  placenta  from  its  attachment  to  the  uterine 
wall.  This  accident  is  an  inevitable  accompaniment  of  labor  when  the 
placenta  is  implanted  in  the  neighborhood  of  the  internal  os — placenta 
prajvia,  but  occasionally  occurs  when  the  organ  occupies  its  normal  site 
in  the  upper  portion  of  the  uterus. 

PREMATURE   SEPARATION    OF   THE    NORMALLY 
IMPLANTED  PLACENTA 

From  the  time  of  Hippocrates  it  had  been  customary  to  ascribe  all  cases 
of  ante-partum  haemorrhage  to  this  accident,  but,  with  the  recognition  of 
the  nature  of  placenta  prsevia  and  the  knowledge  that  its  separation  is  un- 
avoidably associated  with  haemorrhage,  the  earlier  view  was  abandoned  and 
the  former  accident  came  to  be  regarded  as  of  rare  incidence. 

Goodell,  in  1870,  collected  106  instances  from  the  literature,  while 
Holmes,  in  1901,  was  able  to  find  200  additional  cases.  The  latter,  how- 
ever, believes  that  these  figures  give  a  very  inadequate  idea  of  the  fre- 
quency of  the  accident,  and  considers  that  it  occurs  about  once  in  every  500 
labors.  His  contention  is  confirmed  by  Lyle's  statistics,  which  show  that  40 
cases  were  observed  in  the  Rotunda  Hospital  of  Dublin  during  the  ten 
years  ending  with  1899.  On  the  other  hand,  Lobenstine  and  Harrar  noted 
the  complication  less  frequently,  having  reported  47  cases  in  42,000  labors 
at  the  New  York  Lying-in  Hospital,  an  incidence  of  1  to  894.  My  own 
experience  leads  me  to  believe  that  Holmes's  estimate  is  approximately 
correct. 

iEtiolog^. — ^Unfortunately,  the  primary  cause  of  the  premature  sepa- 
ration of  the  placenta  is  imperfectly  understood,  although  a  number  of 
theories  have  been  advanced  concerning  it.  In  67  of  Holmes's  cases  there 
was  a  history  of  a  preceding  traumatism  which,  accoraing  to  Coe,  is  the 
most  common  ajtiological  factor.  On  the  other  hand,  this  was  noted  in  only 
ten  per  cent,  of  the  series  of  cases  reported  by  Lobenstine  and  Harrar,  and 
was  lacking  in  dl  of  my  own  cases.  Most  German  authorities  attribute  the 
accident  to  inflammatory  changes  in  the  decidua,  which  were  present  in 
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every  one  of  the  8  cases  exrtinim'd  liy  Weiss,  although  in  2  of  them 
predoniinoiii  lis! on  was  n  fsuppumtive  nit^tritis.  Schickele,  on  the  other 
hand,  found  no  signs  of  endoinetritis,  hut  described  a  pronounced  degenera* 
tion  of  the  detidufi  in  the  cnses  wliieh  he  studied. 

Winter  believes  that  a  eloge  relationship  exists  between  nejiliritis  and 
premature  separation  of  the  jilacenta,  and  many  authors  have  suhserif»ed 
t<j  this  opinion.  Lohenstine  and  Ihirrar,  however,  were  able  to  demonstrate 
alliuminiina  in  only  30  per  cent,  of  their  cases,  and  it  would  apfjear  prof>- 
aide  that  in  rnany  instances,  at  least,  sneh  a  eomhination  is  purely  acci- 
dental; for,  if  renal  lesions  jdayed  anything  like  the  prominent  part  assitrned 
to  them  by  Winlcr  and  his  followers,  premature  separation  of  the  placenta 


Fig.  649. 


Fig.  660. 


FMM.    640,    650.^ — ^Pft£MATURK   SlilPAKATlON   OF    PlaC&NTA    WITB    EXT«ttNAt.    li.«Ut>RRaAOK 

(Winter). 


would  be  frequently  observed,  since  nephritis  eoniplicating  pregnancy  is  by 
no  means  nncojumoo. 

Multiparity  would  appear  to  he  a  f^redisposing  cause,  only  19.2  per  cent, 
of  the  eases  collected  by  Holmes  having  been  noted  in  primiparje.  More- 
over, the  frequency  of  tlie  accident  increases  directly  with  the  nural)er  of 
pregnancies,  and  the  advocates  of  the  endometritis  theory  believe  that  these 
facts  add  to  the  force  of  their  argument. 

Any  of  these  conditions  irmy  conje  into  ]day  during  pregnancy  or  at 
the  time  of  labor.  On  the  other  hand,  certain  aiiologieal  factors  cannot 
liecome  operative  until  labor  has  set  in.  Among  these  may  l>e  mentionerl 
traction  exerted  by  an  abnormally  short  umbilical  cord,  as  well  as  a  euddeii 
diminution  in  llie  bulk  of  the  uterine  contents  follnwing  the  birtl)  of  the 
jirst  child  in  a  twin  jircgnancy  or  the  loo  rapid  expulsion  of  a  large  amount 
of  amniotic  fluid  in  hydra mnios. 

Pathology. — As  the  result  of  the  separation  of  the  placenta  the  vessels 
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travert^ing  tlie  ik'ii«hui  ticrotina  are  turn  tiirouuh  and,  since  the  uterus, 
uhicli  is  etill  distended  by  the  prodyet  of  conception,  is  unalde  to  retract 
in  the  usual  manner  and  compress  thenn,  hfemorrha^e  must  inevitably 
result.  The  hlood  may  iriake  its  way  lo  tlie  exterior  or  hi*  retained  within 
tlie  uterus.  Aecordinir  to  (^^loodell,  tlie  latter  e*)ndition,  which  constitutes 
what  JS  terujed  anivmfrd  hatuorrlmgr,  )8  lialde  to  oecur  (1)  wlien  tliere  iti 
an  effusion  of  hUnyd  behind  the  placenta,  its  margins  still  reniaining  ad- 
herent; {2)  when  the  placenta  is  completely  separated,  while  the  lueui- 
•faranet^  retain  llnlr  attaehnient  to  the  uterine  wall;  (li)  when  the  blood 
gains  acecsi?  to  the  amniotic  cavity  after  breaking;  through  the  niend»ranes; 
and  (4)  when  the  head  is  so  accurately  applied  to  the  lower  uterine  segment 
that  the  blood  cannot  make  its  way  past  it.  In  about  tw^J^jy^ls  of  the 
case?,  liowever,  the  ^u>uihranes  arc  ilisseeted  olf  and  the  blood  eventually 
t  escapes  from  tin*  cervix.  Thus.,  in  the  R^ries  tif  3Ut>  eases  collected  hy 
"Gootlell  and  Holmes,  the  haemorrhage  was  external  in  11)3  and  concealed 
in  113. 

Ijij^bv,  in  ITSO,  directed  particular  attention  to  this  con  flit  ion,  and  dcs- 
ignated  the  hicinorrhage  residting  from  it  as  aaiiienifiL  as  contrasted  with 
H  the  nriavoitiabk  har^ruorrhage  following  the  partial  separation  of  a  [daccnta 
"praLn'ia.  In  many  instances  the  preniaturely  separated  organ  may  he  seri- 
ously damaged  by  the  !ia*morrhage ;  and  especially  in  the  cases  complicated 
by  aliiurninuria  a  hirge  part  of  its  hulk  is  often  found  occupied  liy  fresh 
red  infarcts  or  placental  apoplexies.  In  other  cases,  however,  the  only 
anatomical  indication  of  the  condition  visible  in  the  placenta  will  he  a  few 

V  large  hlnod-clots  arlbering  to  its  maternal  surface  or  to  one  of  its  margins. 
CUnical  History.^ — rrcniatnre  separation  of  the  jdacenta  may  occur 
during  the  later  months  ol  ]>regnancy  or  at  the  time  of  labor.  In  the 
former  case  the  resulting  external  or  concealed  haemorrhage  is  soon  fol- 
lowed hy  the  onset  of  uterine  contractions.  In  cither  event,  if  the  loss 
of  blood  is  marked,  tlie  |mtient  presents  signs  of  acute  anaemia,  and  passes 
into  a  condition  of  profounrl  shock  which  may  end  fatally  if  rlelivcry  is 
not  effected  promptly.  Wright  contends  that  the  shock  is  nmre  often  the 
result  of  traumatism  tlian  that  of  actual  ha'uiorrhage,  and  may  pass  off 
under  a [i propria te  medicinal  treatment. 

Jn  concealed  haemorrhage  the  uterus  gradually  becomes  of  a  size  con- 

►siderahly  larger  than  would  normally  correspond  to  tlie  duration  of  the 
pregnancy,  and  assumes  an  ainiogt  ligneous  consistency,  so  that  the  results 
of  palpation  become  very  indefinite.  At  the  stime  time  the  patient  com- 
plains of  intense  pain.  On  the  other  hand,  when  the  haemorrhage  is  ex- 
ternal, tliere  is  little  or  no  enlnrgement  of  the  uterus,  and  the  pain  is  less 
severe.  In  the  former  case  the  jjain  and  shock  are  often  attributed  to 
other  conditions,  and  the  ^Kiticnt  is  sometimes  left  to  die  undelivered. 

When  the  preuuitnre  sejiaration  of  the  placenta  wcurs  at  the  time  of 
labor  as  the  result  of  traction  u|ion  an  ahnornudly  short  cord,  or  of  the 
sudden  partial  emyrtying  of  the  uterine  cavity  in  twin  pregnancy  or  hy- 
diaumios.  external  ha^nu>rrhage  generally  occurs,  and  the  fretal  heart  sounds 
b<x'  t  mi  e  i  m  I  »e  r ce  p  t  i  b  I  c . 

In  very  exceptional  instances  the  placenta  may  become  separated  from 
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its  attaclinicnt  diirinir  the  anirso  of  an  otherwise  nnrmal  labor,  anrl  be 
extruded  in  front  of  the  child.  No  doubt  most  of  the  recorded  caees  were 
really  iiistanceB  of  placenta  praevia3  although  now  and  again,  as  in  the  case 
reported  by  Miinehnieyer,  such  an  accident  may  occur  even  when  the  pla- 
centa is  inserted  normally — prolapse  of  the  piacenta. 

Biagnoais.—Tbe  appearance  of  acute  antcruia,  with  manifestations  of 
bock,  in  a  patient  in  the  later  months  of  pregnancy  should  always  suggest 
the  possibility  of  concealed  intra-nterine  hapmorrhage,  though  similar  symp- 
toms may  follow  the  rupture  of  an  advanced  extra-uterine  pregnancy,  or 
the  very  exceptional  casesii  of  spontaneous  riii>ture  of  the  uterus.  In  many 
instances  the  diagnosis  is  placed  beyond  doubt  by  the  large  size  of  the 
uterus  and  its  ligneous  consistence,  though  usually  it  is  arrived  at  mainly 
by  exclusion. 

When,  however,  tlie  bfeuiorrhage  is  externab  the  diagnosis  is  rendered 
practically  jioii^itive  by  the  failure  to  deuionstrate  the  presence  of  a  placenta 
pra?via,  though »  of  course,  it  is  impoesible  to  diJTerentiate  the  rare  cases 
of  rupture  of  the  circular  sinus  of  the  placenta  to  which  Budin  has  directed 
our  attention.  Wlien  the  accident  occurs  during  labor  and  is  attended 
by  some  loss  of  blood,  the  symptoms  are  suggestive  of  those  following 
rupture  of  the  uterus,  though  the  latter  accident  rarely  occurs  except  after 
a  prolonged  second  stage,  while  premature  sejia ration  may  occur  at  any 
period. 

In  the  exceptional  instances  in  which  the  hfemorrhage  is  entirely  retro- 
placental  a  localized  elevation  of  the  corresponding  portion  of  the  uterine 
wall  can  occasionally  be  detected  on  palpation. 

Prognosis. — Accidental  haemorrhage,  whether  external  or  concealed,  is 
one  of  the  nu>st  serious  complications  of  pregnancy  and  labor,  practio4illy 
all  cf  the  children  and  many  of  the  mothers  perishing.  Thus,  GoodclL 
Hohms,  and  Lobcnstine  and  Harrar  reported  a  maternal  and  fa?tal  mor- 
tality of  5()i»  and  *JiA  per  cent.,  of  3*3.3  and  85.8  per  cent.,  and  of  17  and 
77  per  cent.,  respectively. 

Treatmeet. — In  the  more  Tuarked  forms  the  life  of  the  mother  can  W 
saved  only  by  jn'ompt  evacuation  of  the  uterus.  On  the  other  hand,  when 
the  separation  is  partial  and  the  loss  of  blood  but  slight,  the  accident  may 
lie  without  serious  significance.  In  the  latter  class  of  cases  an  expectant 
treatment  should  be  [uirsued,  and  labor  allowed  to  take  its  natural  course^ 
interference  being  indicated  only  when  the  symptoms  become  urgent.  Oa 
the  other  hand,  if  the  patient  presents  signs  of  acute  haemorrhage,  whether 
of  the  concealed  or  external  variety,  the  uterus  should  l>e  emptied  with  the 
least  possible  delay,  in  order  that  it  may  retract  and  thus  compj-ess  the 
bleeding  vessels. 

If  labor  has  not  yet  set  in,  and  the  symptoms  are  urgent,  the  treatment 
will  depend  upon  whether  the  patient  is  in  a  bosjiital  or  not.  In  the  former 
event  abdominal  or  vaginal  (\Tsarcan  section  shrnild  l>e  performed:  while 
in  the  latter  event  tlio  cervix  should  be  dilated  instrumentally  to  a  sulTicient 
extent  to  permit  the  introduction  of  a  Champetier  de  Rilies  balloon,  and,  ad 
soon  as  the  internal  os  has  become  obliterated,  further  dilatation  should  be 
eftccted  by  Harris's  method.    If,  however^  labor  is  already  in  progress  and 


I 


the  cervical  canal  has  becoitie  in  great  part  aliliterattui  manual  dilatation 
should  be  employed  froju  the  outlet  iind  the  child  jironiptly  delivered  by 
version  or  forceps,  as  appears  most  adviisable.  It  of  course  gocg  without 
saying  that  the  various  measures  appropriate  for  eonihating  shock  should  be 
employed  as  adjuvants?  to  the  purely  obstetrical  treatment. 

In  some  instances  the  tonicity  of  the  utei^s  has  been  so  impaired  by  the 
loss  of  blood  and  the  distent i(»n  to  which  it  has?  been  tsuhjected  that  it  fails 
to  contract  and  retract  during  the  third  stage  of  labor,  ami  as  a  result 
profuse  post-partum  haemorrhage  may  follow.  This  possibility  should 
always  be  home  in  mind,  and  the  operator  should  have  in  readiness  the 
necessary  materials  for  packing  the  uterus  at  a  moment's  notice. 


PLACENTA    PR>E:VIA 

The  most  common  cause  of  ante-]  tar  hue  lurruorrhage  is  the  partial 
sefjaration  of  a  placenta  implanted  in  the  neighborhood  of  the  internal  os^ 
placenta  prrevia. 

Our  kmiwkdge  concerning  this  abnormality  may  be  said  to  date  from 
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Figs.  63 1,  652.—Showiho  Different   Modus    of    Placental    Inaertion, 
(Modified     from    Amerioan    Text-Book,) 

the  end  of  the  seventeenth  and  the  hc^nnninir  of  the  ei*Tbtcenth  Cf*nturie», 
Portal,  in  l<;sr>,  and  Scliaebor,  in  1709.  iuiviuir  accurately  fJes<Tihei1  the 
condition  from  a  cliinca!  and  an  auatomieal  point  of  view.  Notwithstand- 
ing the  fact  that  Smellie,  William  Hunter,  and  Kigby  were  well  acquainted 
with  placentrt  prjt'via  and  its  dan*^ers,  very  little^icmince  was  made  in  our 
knowledge  conciTning  it  until  Barnes  promulpitcd  his  views  as  to  its  mode 
of  production  and  the  methods  of  controlling  the  hfiemorrhage  arising  from 
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it.  Since  then  many  investigators  have  liiisied  thcnusehTs  in  search in^  foi 
its  inodo  of  origin  and  ih^i  most  suitable  treat niunt.  An  excellent  historical 
r&nnre  h  eontained  in  the  nionogriiphe  of  von  llertf  and  Hofnieier. 

In  this  condition,  the  placenta,  in*^tead  of  being  implanted  high  up  upon 
the  anterior  or  tlie  posterior  wall  of  the  litems,  overlapB  the  internal  05 
to  a  grt**iter  or  lesser  extent,  tlierehv  In'eoming  aeee^sihle  to  the  exam- 
in  i  n;^  fi  nger.  Ortl  I  na  ri  I  y,  t  Ii  ree  va  ri  et  ies  a  re  d  ist  i  nguistied  :  Phiv*'n  ia 
fircevm  ccnlralui,  lateralis  or  partialis,  and  marginalise     In  thij  first  the 

internal  os  is  ecHn(>leU'ly 
'covered  by  placental  tis- 
sue, which  ijs  adherent  to 
its  margins;  in   the  seo 

\^^^K         ^^     ,:m         X^^H'^  "^^       ^^^     ^^*^     placenta     en- 
'^^      ^    m  ^^ai^B^Hv      V    ^^''''^i'^^'^^'s^  more  or  h'ss  U|»on 
^  l^^^^^^w'-''^     *''*'  i"**^''"^^*!  **^t  hnt  does  not 
^g^^^W  completely   cover   it ;   while 

>^^H^  in  the  third  the  |)liicenta  is 

j^^  iiTip!Rnte<l     higher     up.    it« 

^IF^  lo\ver  margin  ju&t  overlapfitng 

^  the  internal  08  (Figs.  (i*)l  and 

strictly  gpeafcing,   the  dif- 
fcrentiation  Ijetween  the  scvi-ral  varieties 
.should  not  he  made  until  the  cervix  has 
heroine  fully  dilated,  for  the  rcai*on  that 
the  marginal  variety  cannot  Ik»  felt  until 
thiii  ha?  occurred:  while  what   may  a|»- 
]»eMr  to  l^e  a   complete  placenta   pnevia 
during  fircgnaney  and  the  first  part  of 
hihor  may  prove  to  he  only  partial,  and 
to  encroach  only  a  little  beyond  the  mar- 
giu  of  the  internal  m  when  dihitatiijn  is 
complete.     In  iKjth  the  central  and  par- 
tial  varietiegi,  partial  separation   of  the 
I'lacenta  is  an  inevitable  consequence  of 
the  formation  of  the  lower  uterine  seg- 
ment and  the  dilatation  of  the  cervix. 
This  is  always  asRiciatcd   with  hfcnior- 
rhage,  which  was  therefore  designated  by  Rigl>y  as  unavoidable.     In  pla- 
centa jirania  marginalia,  on  the  other  hand,  ha^inorrhage  docs  ntJt  always 
occur,  and,  as  the  placental   ti.<s^ue  can  be   felt   only  after  dilatation   1ms 
proceeded  to  a  certain  extent,  tlie  existence  of  the  condition  is  frequently 
unrecognized,     8ueb  easpH  are  closely  rebitcd  to  the  so-called  ririou^  in^scr- 
Hon  of  the  phicenta  described  by  Pinanl  and  hit?  pupils,  which  is  of  frctjuent 
occurrence. 

Frequency. — riaccida  jinevia  is  fortunately  a  comparatively  rare  compli- 
cation, although  the  gtatements  as  to  its  frequency  vary  conBiderably.  Thus, 
W,  Miiller,  whose  statisticB  were  based  upon  876,432  labors,  stated  that  it 
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Fig.  I153. — Pimoenta  Pr.«via,  in  which 
No  ATTUAiPT  AT  Delivbry  Had  Been 
Made  (Ahlfeld) 
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occurs  once  in  1.07H  rases;  while  I.omer,  Tnriiier,  and  Biirt£i*r  and  (inif,  on 
the  (if her  liand,  Of^tininied  ]U  hwulvwcv  n&  onee  in  7'i3^  *<?n7,  <incl  i;ii)  hrhors 
rtspectively.  In  ull  prohahility  it  wouki  Im?  correct  to  say  that  it  is  met  with 
iihout  once  in  1,(100  eHs<\<  in  private,  as  conipareil  with  onec  in  "250  caws  in 
hoi>]ntal  practice. 

i\Jr>rtovei%  Ihere  is  eunsidcrahk'  variiilitm  in  the  Htjitenuvntj^  coueirnin^f 
tlie  relative  ineidenee  of  the  several  varieties,  thouirli  it  is  i^ene rally  ad- 
mitted I  hat  the  partial  form  is  the  most  frequent.  Tlnia,  Kohlanck, 
Strassmann,  and  Biirf];er  and  Qraf  ohserved  the  central  variety  in  1!^.4, 
23.8,  and  IS, 4  per  cent.,  the  jiartial  in  (i4.ri,  (n,5,  and  :](»  per  cent*,  and 
the  marginal  in  17.1,  15/^,  and  45.(1  per  cent,  of  their  placenta  prania 
cases  respectively.  Pinard,  on  the  other  hand,  states  that  he  has  never 
met  with  a  placenta  which  was  uniformly  adherent  to  the  margins  of  the 
internal  os,  and  that  the  marginal  is  the  most  frequent  variety.  In  favor 
of  this  vicAV  lie  adduces  the  fact  that  he  had  ohserved  the  so-eaUed  viciout* 
insertion  in  5J8,12  per  cent,  of  all  normal  lal>orP,  His  conclusions  must, 
however,  he  accepted  with  reserve,  since  they  are  based  upon  the  measure- 
ment of  the  distance  of  the  nuir^dn  of  the  placenta  from  the  ])oint  of 
rupture  of  the  mendiranes,  as  (letenuincd  from  the  examination  of  the 
after-birth,  and  it  is  clear  that  such  a  mode  of  inve^^ti (Ration  is  not  above 
reproach. 

^tioloi^. — Concerning  the  Ectioloi^y  of  placenta  prievia  eonqiaratively 
little  is  kiKHvn.  Two  factors,  however,  appear  to  favor  its  occurrence — 
nndtiimrity  and  endnmotritis. 

The  abnormality  occurs  compiiratively  rarely  in  primipara^  and  increases 
in  frequency  with  the  nund^'r  of  children  wliich  tlic  individual  has  borne. 
'i4iis  point  is  strikin^^ly  illustrated  by  the  fol hawing  f])^nres  of  lloranth, 
wliich  are  based  upon  30,7ytj  labors  occurring  in  C'hrobak's  clinic.  He  noled 
placenta  previa  in  0.17,  0.48,  1.37,  1.^8,  and  3.39  per  cent,  of  the  patients, 
according  as  thi-y  bad  given  birth  to  1,  2,  3,  4.  5.  or  6  children  reBfieetively ; 
whereaei,  wdien  tlie  uoudttT  of  children  varied  between  7  and  10,  the  |ier- 
centage  was  5.51, 

The  occurrence  of  phicenta  pra^via  is  not  only  favored  hy  the  absolute 
nnmher  of  children,  but  also  hy  the  rapidity  witli  which  the  labors  have 
followed  one  another,  Strassmann  finding  t!vat  the  average  age  of  his 
patients  was  32.0  years,  and  that  the  average  nni!tl)er  of  labors  w'as  G.38, 

Htrassmann  also  pointed  ont  that  one  of  the  moet  important  factors 
in  its  development  was  to  he  found  in  defective  vascularization  of  the 
deeidua.  the  result  of  iidbimmatory  or  atro|4ric  changes,  the  latter  being 
favond  liy  repented  and  clos<^ly  following  pregnancies.  8neh  conditions,  he 
maintained,  lirint  tlie  amount  of  hlood  going  to  the  placenta,  so  that  in 
order  to  obtain  its  requisite  gufq>ly  of  nutriment  it  becomes  necessary  for  it 
to  spread  over  a  greater  area  of  attachment,  and  in  so  doing  its  lown^r  portion 
occasionally  approaches  the  region  of  the  internal  os,  completely  or  t>ar- 
tially  overlapping  it  as  the  case  may  be,  Plansihility  is  lent  to  such  a  view 
by  the  fact  that  tlie  jilacenta  in  this  ahnornialtty  is  spread  over  a  greater 
area  of  tlie  uterns  than  usual,  while  at  the  same  time  it  is  often  consider- 
ahly  thinner.    Thus,  in  one  i»f  my  cases  wOiich  came  to  autopsy,  the  placenta 
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was  almoi*!  inenibranous,  Miid  it;?  j^ile  oecupied  foiir-fiftlis  ut  tho  intrriQ 
(if  the  litems. 

Mode  of  rormation. — Tliu  oilier  aulliorilics  JH'liovf'ii  mar  iMiicrma  pni^ 
via  \vii8  due  <<>  tlh"  R|iciratioii  from  it?!  attaclniiejit  of  a  liunnally  implanted 
ovum,  whit'li,  fallin^r  to  llie  lower  porticm  of  the  uterus,  conlraclc*d  iwm 
counections  jiit^t  before  escajiintr  throutrh  tlie  eervix.  Later  it  was  urgeil 
that  ^ud\  a  view  failetl  to  ex]dain  the  produetion  of  the  central  variety,  as  it 
was  inconeeivahle  that- thi'  jidnuto  ovum  eoiild  he  preveiiti'd  from  ei^CRphig 
from  the  utoriiB  sulliciently  \ou^  to  ]M?niiii  the  formation  of  attachments 
l)L"tween  it  and  tlie  margins  of  i\w  internal  os.     The  fallacy  of  thii*  view 

bt't'oniep   apparent   whon   one   re^ 
lis  the  fact  tliat,  with  the  uterus 
it.s  nornirtl  anletlexerl  position. 
e  region  of  the  internal   os  h 
fxpiently  at  a  hi^dier  level  than 
e  f undue?,  and  ronse^iuently  the 
ree  of  gravity  would  not  necee- 
rily  aid  in  carrying  the  ovnin 
rou'zh  the  cervix.   Furthermore, 
Bnmni,  in  1905,  eon- 
Scrotina  tended    that.^m    view 
of  the  congested  condi- 
tion  of    its    margins, 
the     internal      <>»     is 
smaller  than   the   fer- 
tilized ovum,  and  that 
therefore     no     fnnda- 
Reficxa  niental    reason    exists 
why  it  should  not  be- 
come implanted  in  that  locality. 
The  former  view  was  gener- 
ally  accepted   nntil    1888,    when 
ITofmeier    and     Kaltenbaeh     ad- 
vanced the  theory  that  a  part  of 
the    placenta    developed    from   a 
portion  of  chorion  in  contact  with 
the  (leci<|{m  n'flexa.     Ab  pregnancy  advanced  this  Bo-called  rr'  "la 

gradually  bridged  over  the  internal  08  and  eventually  came  inTt 

fused  with  the  deeidua  vera,  after  which  vascnlar  connections  with  the 
uterine  wall  Itecame  established  (Fig,  i!r>4). 

This  view  at  once  met  with  very  favorable  consideration,  and  Jolly,  in 
IfJll,  advanced  incontroverlihle  jrroof  of  ity  correetness  in  many  cagieg* 
When  Ilofmeier  advocated  this  mode  of  origin  at  the  1897  meeting  of  the 
German  Gynecological  Congress,  he  was  carcfnl  to  state  that  it  wae  not  the 
only  numner  in  whieh  a  placenta  pra'via  might  ortgiuate:  inat^mueh  as  in 
certain  iositanccs?  the  extension  of  the  phiceutal  area  mi^ht  be  ctTeeted  hy  ft 
process  of  cleavage  in  the  deeidua  vera,  at^  the  result  of  whieh  the  margin  of 
the  organ  would  extend  beyond  the  scroti n a.    Sluudd  such  a  pri)Ci't;s  extend 
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FlO-  054.— DiAClRAM  lLLtJaTR.%Tl?JO  HoFMElEll'a 

Thkoicy   of  the   FoRMATroN   OF   Placenta 
Pile  VIA. 
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dowiiwartL  it  was  rearlily  eonceivablo  tliiit  tin*  plaroTita  miirht  grow  on 
either  side  of  the  int**riial  os,  and,  as  tlie  hittor  Ijucariit'  ohiiterated,  eoiii- 
pk'tely  cuver  it  At  thai  time  our  ]>rt'SL'nt  views  cnneerniii^^  tlie  inoili'  of 
iniphmtation  of  tho  ovum  ami  o!  the  growth  of  the  phu-euta  v^'ere  not  held, 
60  that  Ilofmeier  was  not  aware  that  an  anah>ir*iUH  process  occurs  in  every 
normal  pregnancy.  Ahlfehl  and  Aseholf,  in  1904,  aduuttt^d  the  eorreetness 
of  this  exphmation,  and  stated  that  the  » leavage  iiiight  extend  so  far  aB  to 
give  the  impression  that  a  part  of  tlie  placenta,  at  least,  had  developed  in 
the  wall  of  the  et^rvix. 

In  view,  therefore,  of  our  present  knowledge  coneerning  the  normal  im- 
plantation of  the  ovutu,  as  well  as  of  8tra?ismann's  theoretical  deductions,  it 
appears  prolmble  that  placenta  prirvia  resuitfi  either  from  the  primary  im- 
plantation of  the  ovum  in  the  lower  portion  of  the  uterus,  associated  with 
an  extern^] ve  cleavage  of  the  dceidua  vera,  hy  which  the  extension  of  the 
placenta  to  the  region  of  the  internal  os  is  facihtated,  or  to  its  partial  de- 
velopment over  the  decidna  reflexa  or  ca})sularis. 

Very  excej)tionally,  as  reported  hy  von  Weiss,  Ponfiek,  Kermauner,  and 
Lahhardt,  a  part  of  the  jjlacenta  is  deveIopt*<l  upon  the  upper  portion  of  the 
cervix.  The  posHihility  of  such  an  occurrence  mutst  [)e  admitted,  although 
Ahlfeld  and  Asehoff  have  shown  that  it  i?  more  apparent  than  real,  as  the 
condition  h  not  due  to  a  primary  inifjlantation,  hut  rather  to  a  secondary 
cleavage  of  the  cervix  hy  the  extension  of  a  placenta  wliich  had  l»cen  pri- 
marily implanted  ahove  it. 

Symptoms, — The  most  characteristic  symptom  of  placenta  prfpvia  is 
luEmorrhage,  which  nfiually  does  not  appear  until  after  tlie  seventh  month 
of  pregnancy.  At  the  same  time  it  is  prohahle  that  many  ahortions  are  due 
to  this  condition,  although  the  true  state  of  aiTairs  nsually  escapes  observa- 
tion, I  have  seen  several  ahortions  in  the  third  month  which  were  clearly 
due  to  this  ahnormality. 

The  haemorrhage  fnM|uently  comes  on  without  warning  in  a  pregnant 
woman  wdio  had  previously  considered  herself  in  perfect  health,  Occa' 
pionally  it  makes  its  first  appearance  while  the  patient  is  asleep,  so  that 
on  awakening  and  feeling  the  hedclotlies  ruoist,  she  is  surprised  to  find  that 
she  is  lying  in  a  pool  of  hlood.  Ordinarily,  the  initial  bleeding  ceases 
spontaneously,  to  recur  again  when  least  exfwcted,  though  in  rare  instances 
the  first  haemorrhage  may  t>e  so  profuse  as  to  jjrove  fatal.  In  other  eases 
the  hleeding  does  not  cease  entirely,  there  Ijcing  a  continuous  discharge  of 
small  (pumtitieB  of  a  hlood-stained  flnid,  which  eventually  so  weakens  the 
woman  that  a  comparatively  slight  acute  haemorrhage  may  he  sufficient  to 
cause  death.  In  a  certain  proportion  of  cases,  particularly  when  the  inser- 
tion is  marginal,  the  hleeding  does  not  appear  until  the  tiuie  of  lahor, 
when  it  may  vary  from  a  slight,  hlood-stained  discharge  to  a  profuse  or 
even  fatal  kemorrluige.  As  a  rule,  it  is  less  copious  in  this  than  in  the 
other  varieties. 

The  mode  of  production  of  the  hoemorrhage  is  readily  understood  when 
one  recalls  the  changes  which  take  place  in  the  later  weeks  of  pregnancy  and 
at  the  time  of  lahor.  When  the  placenta  is  inserted  centrally  it  i^  evident 
that  as  the  formation  of  the  lower  uterine  segment  and  the  dilatation  of  the 
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hiternrtl  os  progress  its  attarlinieiits  must  inevital>lv  bo  torn  tlirou^lu  the 
riipfiirL-  lieiuf^'  noct'i?sarily  follnwed  by  birninrrliagr  from  the  intervillom 
ppac t's  iitjil  frota  Hie  vesj^t-ls  of  tlie  ilecidua.  Mnnxivrr,  as  the  lower  uterine 
i^f^^niirrii  becomes  (!evebi|if  d,  it  h  irn[M>HsiIi]e  for  Ibe  (Tvtim  to  follow  ili*  n*- 
traetioii,  nnd  coiisei|iieiUly  the  eonnectioii  fietween  it  and  the  plat^tita  inu.'^ 
of  neee^sity  be  more  or  k'f^s  coiii|dete]y  nevered  nnd  bannorrhage  result  At 
the  same  tiiiiej  tlie  lileediii^^  h  favored  !iy  the  fiiet  tlmt  it  is  imiio.esihIe  for 
the  8tretc!ied  fd>ers  of  lire  lower  uterine  R^gruent  to  rom|vres8  the  torn 
vessels,  as  id  the  case  when  the  placenta  l«^comes  separated  during  the  third 
stage  of  a  normal  labor.  Furthermore,  wlieii  the  placenta  has  developed  in 
the  capsubuif?,  it  is  a|ipnrent  the  Inlter  is  ch»pri\ed  of  all  supjiort  where  it 
l>ridgea  over  the  region  of  the  iuterual  os,  and  eonsetpiently  a  slight  trauma 
would  open  np  the  interviUous  space. 

As  the  placenta  prievia  occupies  the  lower  portion  of  the  uterus^  it 
interferes  with  the  aceomuKubition  of  the  festal  head,  and  tiJIl^*ef|uelltlY 
almoruial  presentations  are  unusmdly  fretjuent,  IMiiller  having  noted  27? 
transverse  niul  IdT  breech  presentatiouB  in  1,148  eaiaes. 

In  normal  labor  all  clanger  is  orrlinarily  past  with  the  eomplction  of 
the  second  ^tage ;  but  in  placenta  pran  ia,  as  a  result  of  abnormal  adbi:?gioii8 
or  an  excessively  large  area  of  atlatbment^  the  prrx-ess  of  separation  1? 
sometimes  interfered  with,  wlrile  in  other  eases  there  is  a  pnmouiieed  tend- 
ency  to  atony  of  tlie  uterus,  Ab  a  result,  prof  vise  hsemorrhage  frequently 
occurs  after  the  birth  of  the  child,  and  exceptionally  eontinueg  even  after 
fbe  manual  ren.oval  of  the  [ibuenla. 

Diagnosis.  —  Placenta  prjvvia  shoidfl  always  be  suspected  in  patients  suf- 
fering front  uterine  hanuorrbage  in  tlu:*  second  balf  of  pregnancy,  and  it*? 
poBsibiiity  should  be  borne  in  nn'nd  until  a  careful  examination  has  revealed 
some  other  saiisfactory  explanation  for  its  origin.  In  the  great  majority 
of  eases  tfie  cervix  is  softer  and  more  succulent  than  usuaU  and  its  eanal 
is  more  or  less  patulous,  so  that  but  little  ditliculty  is  experienced  in  carry- 
ing the  linger  through  the  internal  os  ami  feeling  the  characteristic  sponge- 
like placental  tissue,  or  at  least  nuiking  out  a  soggy,  thick  substance  lying 
between  the  finger  ami  the  jiresenttug  ]>art.  Wlien,  liowever,  the  e<:»mx 
is  not  ]>atulous  it  should  be  dilated,  under  antpstbesia  if  necessary*  siitfi- 
eiently  to  jiermit  the  introduction  of  the  finger,  which  is  then  passed 
through  the  infernal  os  and  swe]>t  around  the  adjaeetit  portion  of  the  lower 
uterine  seguu^nt,  when  tlie  presence  or  absence  of  the  al)Uorrnality  can  l)e 
positively  deterruined.  It  is  true  that  such  a  proerdure  occasionally  re- 
sults in  the  induction  of  premature  labor;  hut  the  risk  is  nevertliek*88 
quite  justifialile,  since  we  possess  no  other  means  of  arriving  at  a  definite 
diagnosis,  which  sbcuild  be  made  at  any  cost  on  account  of  the  very  serious 
menace  wbich  the  existence  of  the  condition  offers  to  the  life  of  the  patient. 

Frog^aosis, — The  prognosis  is  always  siTious.  According  to  Midler. 
under  expectant  treatment  the  maternal  mortality  varied  from  36  to  4U 
per  cent,  while  for  the  children  it  was  about  tit  J  per  cent»,  one  half  of  those 
whieh  are  horn  alive  [Krishing  within  the  lirsFteu  days  folh>wing  delivtTy* 
The  danger  to  tlu»  mother  arises  primarily  from  ba^roorrbage,  which  is 
UBually  the  direct  result  of  the  ctmdition.  though  freijuently  it  raav  be  in- 
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creased  by  deep  ecrvical  tears  resultintj  from  too  hasty  artificial  dilatation, 
or  to  tlie  extraction  of  the  diild  through  an  imperfectly  dilated  cervix. 
Moreover,  sueh  patients  are  particularly  prone  to  puerperal  infection,  which 
is  favored  liy  the  presence  of  t!ie  thrombosed  ptnuses  in  the  lower  uterine 
geginenL 

The  frrtal  niortality  i&  due  in  great  part  to  the  fact  that  many  of  ttie 
children  are  horn  some  weeks  or  months  prematurely.  In  many  instances 
they  perish  from  asphyxiation,  tlie  result  of  placental  luemorrhage,  while 
occasionally  they  succumb  during  attempts  at  extraction  through  an  im- 
perfectly dilated  cervix. 

Nowadays  the  maternal  mortality  depends  upon  the  variety  of  the 
placenta  prievia,  tlie  inethod  of  delivery,  and  the  condition  of  the  patient 
when  first  ecen.  Tlius,  in  178  easei?  reported 
by  llufmeier,  Bthm,  and  Louier,  and  treated 
by  11  ditrcrciit  obstetricians  by  Braxton  Hicks's 
method  of  combined  version,  the  maternal  mor- 
tality was  4.5  per  cent.,  whereas  93  cases  in  the 
hnmis  of  the  three  openitors  above  mentioned 
ihowe*]  a  mortality  of  only  1  per  cent.  Kob- 
lanck  reports  a  death-rate  of  3.8  per  cent,  in 
407  cases  treated  in  the  Fraucnklinik  in  Berlin, 
Jellctt  ouc  of  3.01J  f)er  cv^ni,  in  13H  cases  treated 
at  the  Kotunda  in  l>ublin,  and  l*inrtr<l  one  of 
2.18  per  cent-  in  183  eases  treated  in  his  service. 
Of  the  20  deaths  rcjHjrted  l»y  Biirger  and  (iraf 
in  1J)05,  7  were  dne  primarily  to  htL^niorrhage, 
4  to  Ifice  rat  ions?  of  the  cervix  uiid  lower  uterine 
segment,  1  to  inihuonary  endiolism,  and  8  to  in- 
fection. According  to  their  figures  the  progno- 
sis is  from  3  to  8  times  more  serious  in  central 
pliicenta  jirievia  than  in  the  other  varieties. 
Furthermore^  the  mortality  dcjiendt?  npon  the 
condition  of  the  patient  wlien  first  seen,  it  be- 
ing evident  that  women  who  have  sn tiered  from 
prfifuse  and  repeated  bleeding  have  far  h'ss 
elianee  of  recovery  than  ttiotiic  who  come  under 
observation  after  the  first  slight  ha'iiiorrbage. 

I'nfortunately,  the  fa^tal  morbility  has 
shown  eomi>arativcly  little  decreane  in  recent 
years,  Kiistner,  Biirger  and  (iraf.  and  Strass- 
mann  giving  percentages  of  35,  55,  and  (J  1.22 
respectively.  A  very  great  improvement  in  this 
resjKct  is  liardly  to  be  antieiptitcd  on  account 
*}(  the  large  nitmlx  r  of  preiujiture  chiblren  with 
wIiH  b  *me  }ijti>  to  deab 

Treatment. — On  account  of  the  danger  of  profuse  and  unexpected  hicui- 
orrhage,  pregnancy  or  laljor,  as  the  case  may  he,  should  be  terminated  in  the 
most  conservative  manner  as  soon  as  possible  after  a  placenta  pra^via  hae 
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been  positively  diagnosed.  There  is  no  single  method  of  treatment  applicable 
to  all  classes,  and  the  obstetrician  who  understands  how  to  differentiate  his 
cases  will  obtain  the  best  results. 

If  the  diagnosis  is  made  during  pregnancy,  the  cervix  should  be  dilated 
sufficiently  to  permit  the  introduction  of  two  fingers.  This  having  been  at- 
tained, further  treatment  will  depend  upon  whether  the  child  is  viable  or 
not.  In  the  former  case  almost  ideal  results  are  obtained  by  the  introduction 
of  a  Champetier  de  Bibes  balloon  after  rupture  of  the  membranes  or  per- 
foration of  the  placenta,  according  as  one  has  to  deal  with  a  partial  or  central 
insertion,  dilatation  being  hastened  by  attaching  a  2-pound  weight  to  the 
end  of  the  tube  by  a  string  and  suspending  it  over  the  foot  of  the  bed.  After 
the  expulsion  of  the  bag  the  child  should  be  delivered  by  version  and  ex- 
traction. On  the  other  hand,  if  the  child  is  not  viable,  equally  good  ma- 
ternal results  are  more  readily  obtained  by  bringing  down  a  foot  by  Braxton 
Hicks's  manoGUvre  and  using  the  breech  of  the  child  as  a  tampon  to  control 
further  bleeding.  If  the  haemorrhage  ceases  after  the  foot  has  been  brought 
down,  the  expulsion  of  the  child  may  be  left  to  Nature;  but  if  the  oozing 
continues,  gentle  traction  should  be  made  upon  the  leg  so  as  to  compress  the 
placenta  with  the  child's  buttocks.  Whichever  method  is  employed,  extrac- 
tion should  not  be  attempted  until  the  cervix  is  completely  dilated,  or  at 
least  sufficiently  so  as  to  permit  the  ready  passage  of  the  head.  Too  great 
haste  is  liable  to  cause  deep  cervical  tears,  giving  rise  to  profuse  haemor- 
rhage and  requiring  the  application  of  sutures,  while  in  other  instances 
serious  difficulty  may  be  encountered  in  delivering  the  child. 

Generally  speaking,  better  results  will  be  obtained  in  private  practice 
by  the  employment  of  Braxton  Hicks's  bipolar  version,  no  matter  what 
may  be  the  condition  of  the  child,  for  the  reason  that  the  average  practi- 
tioner will  rarely  be  equipped  with  a  suitable  balloon  and  the  necessary 
paraphernalia  for  its  introduction.  In  hospital  practice,  however,  its  em- 
ployment has  undoubtedly  aided  materially  in  diminishing  the  foetal  mor- 
tality. 

In  very  exceptional  instances  in  primiparous  women  the  cervix  may  be 
so  rigid  that  it  is  impossible  to  dilate  it  sufficiently  to  permit  the  employ- 
ment of  either  of  the  above-mentioned  procedures.  Under  such  circum- 
stances, in  the  hands  of  an  expert,  abdominal  or  vaginal  Cesarean  section 
may  be  indicated,  but  in  general  practice  a  tight  cervical  and  vaginal  pack 
of  sterilized  gauze  bandage  should  be  applied.  After  remaining  in  place 
for  a  few  hours  this  will  usually  bring  about  sufficient  dilatation  to  permit 
the  employment  of  whatever  manoeuvres  may  be  deemed  necessary.  The 
use  of  the  pack,  however,  should  be  restricted  as  far  as  possible,  and  should 
be  regarded  merely  as  a  temporary  expedient,  partly  because  it  may  give 
rise  to  a  false  sense  of  security,  but  particularly  on  account  of  the  danger 
of  infection. 

At  the  time  of  labor,  the  treatment  depends  upon  the  degree  of  dilata- 
tion and  the  condition  of  the  patient.  If  the  cervix  is  obliterated,  imme- 
diate delivery  by  version  or  forceps  is  indicated.  On  the  other  hand,  if  the 
dilatation  is  only  partial,  the  haemorrhage  slight,  and  the  placenta  inserted 
marginally,  good  results  frequently  follow  rupture  of  the  membranes^  since 
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the  placentlgliUften  able  to  follow  the  retniciiug  uterine  wall. 
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other  cases^ '^^Sraed  the  child  is  alive,  1  prefer  to  eomplete  tlio  dilata- 
tion by  means  of  a  large  Chanipetier  de  Ribes  balloon.  For  this  purpose 
it  phonld  be  introduced  into  the  aumiotie  cavity  after  rupturing  the  mem- 
branes or  perforating  the  plaeeuta,  as  the  ease  may  he,  and  gentle  traction 
exerted  by  the  hand  or  a  weight  attached  to  the  end  of  the  tube.  After 
dilatation  has  l>een  completed,  delivery  is  usually  best,  effected  by  version 
and  extraction.  If,  however,  the  child  i&  dead,  or  a  balloon  is  not  available, 
equally  satisfactory  results  may  l>e  olitained  by  Braxton  Hicks^s  metliod  of 
bipolar  version,  provided  extraction  is  not  atteni|ited  until  the  cervix  is  fully 
dilated. 

The  practitioner  is  earnestly  warned  against  the  employment  of  ra|u*d 
manual  or  instrumental  dilatation.  In  this  class  of  cases  the  cervix  is 
particularly  prone  to  laceration,  and  no  matter  how  gradually  and  care- 
fully the  dilatation  may  be  efTected  dt^p  tears  frequently  result.  These 
may  extend  far  out  into  the  base  of  the  broad  ligament  or  up  into  the 
lower  uterine  segment,  and  occasionally  entirely  through  the  uterine  wall. 
I  recall  one  of  my  own  cases  in  which  death  resulted  from  a  large  broad 
ligament  ha^matoma  following  a  tear  through  the  lower  uterine  segment, 
which  I  thought  had  been  satisfactorily  repaired,  as  w^ell  as  several  con- 
sultation cases  in  which  laparotomy  and  amfKitation  of  the  uterus  were 
necessary  to  check  ha^mrtrrhage  following  conipleti^  uterine  ru[iture. 

As  already  indicated,  all  danger  has  not  ]jassed  with  tlie  delivery  of 
the  child,  and  great  care  should  be  exercieed  in  the  conduct  of  the  third 
stage  of  labor.  If  there  is  no  hjcmorrbage,  expression  should  not  be 
attempted  until  the  placenta  lias  been  expelled  into  the  vagina;  but  if 
bleeding  is  at  all  prof  use, (Crede's  method  of  expression  should  be  imme- 
diately resorted  to,  and,  if  not  effective,  the  placenta  should  be  remove'l 
manually.!  Occasionally  the  loss  of  blood  continues  after  the  completion  of 
the  third  stage.  In  such  cases  the  cervix  should  he  insiwcted,  and  imme- 
diately repaired  if  lacerated;  but  if  no  lesions  are  present,  an  intra-uterine 
pack  should  W  introduced,  so  as  to  exert  compression  upon  tlie  flabby  lower 
uterine  segment. 

Whenever  the  ha?morrhage  has  been  profuse,  and  tlie  ]>aticut  jirosents 
the  flubjective  symptoms  of  an  acute  aoicmiaj  it  becomes  necessary  tu  resort 
to  the  constitutional  measures  outlined  under  the  treatment  of  j>ost-partum 
hgemorrhage.  Occasionally,  when  the  patient  is  markedly  exsanguinated 
when  first  seen,  but  is  losing  little  or  no  blood  at  the  time,  it  is  better 
to  devote  one's  attention  to  improving  her  general  condition  rather  tlian 
to  attempt  immediate  delivery. 

In  view  of  the  danger  to  the  mother,  but  particularly  because  many  chil- 
dren are  sacrificed  by  extraction  through  an  iu^pcrfectly  dilated  cervix, 
after  versicm  by  Braxton  Micks's  method,  Tait,  Palmer,  Dudley,  and  others 
Tccommeuded  the  performance  of  Ca^sanan  section,  ]irovided  the  cbihl 
is  viable  and  the  patient  in  good  condition.  Ten  years  later,  in  1008, 
Kronig  and  Sclifieim  stated  that  8  to  10  per  cent,  of  all  placenta  prania 
patients  die  from  lueriiorrlmge,  and  held  that  our  methods  of  treatment 
were  in  urgent  n^ed  of  improvement.     Furthermore,  as  they  believed  that 


HAEMORRHAGE 

any  method  ask'^ociated  with  natural  or  artifieirtl  rlilatalhui  oi  tnv  inwc 
ut<?rine  se^roicnt  Btill  fiirlluT  acLvntiialed  tlie  daTi*jer,  tbey  advocated  that 
al!  caj^es  of  jiartlal  or  central  jirania  j^hoiild  be  treatid  by  classical  or  extra- 
peritoneal Ca^sarcaii  t^ectiuo,  after  which  the  lower  uterine  &cgnicnt  should 
be  tightly  packed  wiUi  iodoform  gauze.  Their  ]>ropo8al  was  aeLHL'pteii  hf 
many  operators,  Imt  called  fodh  severe  criiicit?TM  on  the  part  of  more  con- 
servative obs^tctrieianR  and  has  given  rise  to  a  vol uiiii nous  literature. 

When  we  remember  that  J  el  let  t,  and  Pioard  in  1910,  reported  a  ma- 
ternal mortality  from  all  caiiset^  of  *3AVJ  and  2.18  per  cent,,  respectively,  it  is 
apparent  th»t  our  Oeriium  confreres  have  either  greatly  over-estimated  the 
dangers  of  the  conilitioii,  ov  had  treated  their  patients  badly  prior  to  the 
employment  of  radical  ineasurcs.  This  lieing  the  eaiie,  it  seems  doubtful 
whether  Ca^sarean  gectlon  will  come  into  very  general  use,  particularly  as  it 
18  apphcaljle  only  to  h€S[)ita!  patients,  or  to  the  rich,  who  can  be  surrounded 
by  every  convenience  and  j^afegimrd.  If  euch  treatment  were  generally 
adopted  aiiicmg  the  poorer  ehi&8e&  in  their  own  homet;,  tlie  death-rate,  I  am 
sure,  would  be  much  greater  than  that  obtained  by  the  usual  methods. 
Moreover,  as  has  been  said,  the  fietal  mortality  in  any  case  is  not  susceptible 
of  any  material  reduction,  for  the  reason  that  the  pregnancy  is  generally 
terminated  before  term,  when  the  chances  of  extra-uterine  life  are  relatively 
unfavorable.  Ehrenfest  and  Holmes,  after  carefully  considering  the  sub- 
ject, have  arrived  at  the  same  conclusion.  Nevertheless,  1  am  prepared 
to  admit  thtit  tVi^arean  section  may  occasionally  be  the  ojieration  of  choice, 
as,  for  instance,  when  a  primijtara  with  a  rigid  cervix  and  a  living  child  is 
overtaken  by  profuse  hteniorrhage,  Runmi,  in  11KI5,  strongly  recommended 
vaginal  Ca^sarean  section  in  appropriate  cases,  and  since  then  many  oper- 
ators have  employed  it.  That  its  results  have  not  been  as  satisfactory  as 
were  anticipated  is  shown  by  the  fact  that  his  a.^sistant.  Jolly,  strongly 
deprecated  its  employment  in  11)11. 

The  mode  of  production  and  significanee  of  slight  ante-partum  hBemor- 
rhage,  which  sometimes  follow^s  intra-uterine  rnpiure  of  the  cord  or  the 
tearing  of  t!ie  vessels  of  the  velamentously  inserted  umbilical  cord,  have 
already  been  cuusidercd  in  Chapter  XXVIIL 

POST-PARTUIVI    HiCrviORRHAGE 


With  the  excej^tion  of  the  very  rare  cases  inciilent  to  inversion  of  the 
uterus,  a  serious  hleetling  following  the  birth  of  the  child  is  usually  due  to 
one  of  three  causes.  Of  these  the  most  common  is  retention  of  the  partially 
separated  placenta  or  of  individual  cotyledons;  less  often  it  is  due  to  deep 
tears  involving  the  tissues  of  the  IVirth  canal,  and  in  very  rare  instances  to 
defective  functioning  of  the  uterine  mnsculature^ — ^atony, 

-S!tlology.^.\s  hmg  as  the  placenta  remains  firmly  attached  to  the  uter- 
ine wall  the  possibility  of  hnMuorrhage  is  slight.  Imt  when  it  has  liecnme 
funlially  separated,  the  nnrn^d  action  of  the  uterine  musculature  is  inter* 
fired  with.  As  a  result  the  torn  vessels  at  the  partially  denuded  placental 
site  are  not  constricted,  and  more  or  less  profuse  hsemorrhage  occurs, 
Imj>erfect    separation    of    the    placenta    can    usually    be    attributed    to 
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iTTiproper  "manap^emt'nt  of  the  third  Ktage  of  Laftoi%  partirularly  ihe  too 
oarlv  and  enerL't'tie  eni|doyiiH'nt  of  Creiles  loantiHivre.  Kxeeptioniilly.  it 
may  result  from  an  abnormally  intimate  attaelimeTit  of  the  placenta,  due 
to  a  decidual  eudometritis  or  some  other  iriorhid  tonditioiL  The  retention 
of  isolidrd  rrjlyh:dofis  or  of  a  small  Biicreiitiiri;ite  lohe  interftTcs;  with  the 
normal  contraelion  and  retraction  of  the  nteniB  in  precisely  the  same 
nnmner  as  the  partially  separated  placenta. 

The  part  played  by  deep  tears  of  tbt»  generative  tract  is  perfectly  obvi- 
ous, and  will  be  considered  in  detail  in  the  following  elmpter. 

In  very  rare  instances  serions  ha^niorrbage  may  result  from  ruptnre  of 
large  varicose  veins,  of  an  aneurystn  of  the  nterine  artery,  or  the  dis- 
turbance of  areas  of  throin horns  in  the  cervix. 

Formerly,  atontf  of  the  jmerperal  nterus  was  con^ith'rcd  the  nmst  fre- 
quent cause  of  post-partiun  hiFn]orrba^''e»  bnt  nmre  careful  observation  has 
shown  that  such  a  condition  is  seldom  primary;  for,  with  the  exception  of 
the  rare  instances  in  which  it  follows  excessive  distention  of  the  ntenis 
incident  to  twin  pregnancy  or  hydramnios,  serious  abnonnalities  in  the 
contractile  function  of  the  nterine  musculature  are  usually  assoeiated  with 
some  mechanical  cause,  such  as  retention  of  portions  of  the  phiceuta,  the 
presence  of  myoniata,  or  in  rare  cases  the  existence  of  adhci^ions  !>etween 
the  ntenis  and  the  surrounding  organs.  Occasionally  atony  may  be  asso- 
ciated with  degeneration  of  the  muscle  fibers  resulting  fnun  an  abnoruial 
invasion  of  fo-tal  eleuients,  as  described  by  Kworostansky,  i^Iartin,  and 
others.  It  is  prol^aljle,  however,  that  Veit  goes  too  far  in  denying  in  toto 
the  possibility  of  a  primary  atony,  although  Ilofstiitter  did  not  observe  a 
single  example  in  the  13  ftital  eases  of  post-fiartum  hivmorrlmgc  oct  tirring 
in  a  series  of  pl*,?,18n  labors  in  Kosthorn's  clinic. 

The  rare  cases  of  hannorrhage  following  pamhjsis  at  llto  placental  tfite, 
in  whicli  the  rest  of  the  organ  remains  firmly  c<mtracted,  as  in  the  eases 
reported  hy  Cbiari,  Branu  and  Spaeth.  Olshausen,  and  others,  ]>oiut  to 
the  possibility  of  a  partial  atony;  while  the  occasional  instances  in  winch 
patients  bleed  profusely  after  each  labor  without  demonstrable  cause 
likewise  afford  corroborative  evidence.  At  the  same  time  the  possible 
existence  of  ba^mojihilia  should  always  be  borne  in  mind  in  such  women, 
as  in  a  ease  r< sported  by  Weble, 

Clinical  History. —Severe  haemorrhage  is  observed  once  in  every  few 
hundred  labors,  but  with  proper  treatment  a  fatal  issne  should  occur  only 
once  in  3,000  or  2,500  patients.  Excessive  bleeding  may  supervene  either 
during  or  after  the  third  stage  of  labor.  In  the  first  class  of  cases,  as  a 
rule,  it  is  the  rcsuii  of  tears  or  of  partial  separation  of  the  jilaeeuta,  For- 
tnnatcly,  hannorrhage  dependent  upon  the  latter  cause  is  usually  not  seri- 
ous, for  the  reason  that  the  conditii»D  is  only  transitory,  comjdete  separation 
occurring  sjiontaneonsly  as  the  result  of  uterine  contraction,  when  satisfac- 
tory retraction  cheeks  the  Iobs  of  blood,  Exee[itionally  the  bleeding  may 
persist  even  after  the  placenta  has  become  completely  separated  and  lies 
free  in  the  uterine  cavity.  In  such  cases  it  is  due  either  to  tears  or  to  im- 
perfect functioning  of  the  uterus. 

Generally  speaking,  partial  separation  occurring  during  the  (*ourse  of 
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pla  cent  ill  pxpulpioii  hy  the  Solniltzc  mpdmuism  rs  in»t  Mrr»>»ii|T;rtjird  us 
external  iia^jiiorrha;^a«  until  the  plaeenta  escapes  from  the  vulva,  when  tbe 
lartre  amount  of  MchhI  eolleete^l  hditnd  it  is  t?ydiltmly  discliarg***!.  In 
Diineaire  nieehaDiMii,  on  the  other  hand,  the  loss  of  htoo<]  cr.iitinn*^- 
throu^^'hout  the  entire  placental  period. 

A  liipniorrliage  wliieJi  peri^ists  after  the  extmsinn  of  the  jjlareuia  mav 
be  dne  to  teargi,  retention  of  ]>laeental  remnants,  or  to  atony.  In  the  fir^t 
there  is  a  steady  flow  of  bright-red  blood,  wliieli  liegins  iinniecliately  afttir 
the  delivery  of  the  child.  When  dne  to  retained  placental  tit^n^ue,  the  blood 
esea|>es  in  guj^hes,  which  are  apt  to  be  synch ronona  with  the  uterine  con* 
tract  ion  I?,  and  is;  freqnently  in  lar^e  clots;  w  lie  reus  in  cases  due  to  primary 
atony  there  is  a  continnoue  flow  of  blooil,  which  may  be  so  abundant  as  to 
cause  death  within  a  very  few  minutes.  In  rare  instances  the  lisemorrhage 
may  lie  vomealed.  several  litere  of  blood  sometimes  accumulating  in  the 
uterine  cavity. 

The  amount  of  blood  lost  during-  a  post-partum  haunorrhage  may  vary 
from  500  to  3,500  cubic  C4?ntimetera,  the  latter  extreme,  however,  being 
invariably  incompatible  w^ith  life.  Generally  speaking,  the  woman  in  labor 
can  l>ear  with  coni|jarative  hnjmnity  the  1o.sh  of  an  amount  of  blood  which 
would  seriously  endant,^cr  the  life  of  a  well-develo|)ed  man.  This  is  at- 
tributed by  Zuntz  to  the  fact  that  a  marked  increase  in  the  amount  of  blood 
occurs  diirintj  ]>regnancy*  He  estiniateH  that  it  constitutes  5.3  per  cent,  of 
the  liody  weight  before  conception,  and  mereases  to  8.4  per  cent,  at  the  end 
of  jiregnancy.  On  tbe  other  hand,  Fric:^  holds  that  there  is  no  mich  in- 
crease. However  this  may  be,  the  effect  of  hEcmorrhage  will  depend  m<m 
upon  the  general  condition  of  the  patient  than  upon  the  actual  tjuantitf 
lost.  Thus,  a  woman  who  is  already  exhausted  by  a  j)rolonged  lal»or  or 
weakened  by  antecedent  disimse  may  fiuceumli  after  a  loss  of  from  l,(UiO  to 
1,500  cubic  centimeters,  which  others  bear  witli  impunity.  As  a  rule,  the 
loss  of  a  small  amount  of  blood  is  not  attended  by  serious  6\inptoms;  but 
when  the  haemorrhage  is  [rrofuse  the  pulse  becomes  rapid  and  compressible, 
the  face  l>ccomes  pallid  and  assumes  a  drawn  appearance,  while  at  the  same 
time  the  woman  may  complain  of  dislurb<*d  vision,  chrlliness,  and  shortness 
of  breath.  In  extreme  cases  symptoms  of  air  hunger  appear,  and  the  f»a- 
tient  usually  j^asses  into  unconsciousness  before  the  fatal  termination. 

Diagnosis. — The  diagnosis  offers  no  difhculty,  except  in  t)ic  rare  in- 
stanees  in  which  the  hjtmorrhage  has  taken  place  into  the  uterine  cavitt 
and  does  not  appear  externally.  It  mui?t,  however,  be  distinctly  stated 
that  concealed  hamiorrhage  should  never  occur  if  the  condition  of  the 
uterus  is  conBcientiously  w^atched,  although,  if  routine  precautiong  an? 
neglected,  the  first  indication  of  the  condition  may  be  afforded  by  the  pale 
and  haggard  appearance  of  the  patient.  On  examination  the  pulse-rate 
will  he  found  greatly  accelerated,  the  uterus  markedly  increasted  in  size, 
and  presenting  a  doughy  cons  is  ten  ee^  instead  of  the  characteristic  firm* 
hard  sensation  olTered  by  the  normal  puerjieral  organ.  Pressure  l]]>on  it 
is  followed  by  a  coj/nnis  flow  of  blood  from  the  vagina. 

As  the  decision  concerning  the  proper  treatment  of  the  patient  generaUy 
depends  upon  the  recognition  of  the  source  of  the  haemorrhage,  a  ditferenti&l 
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Hagnosis  h  of  the  utmost  iinportanre, 
cnrnnicnces  innnfil lately  after  the  birth  (if  tlie  cliili],  it  is  due  eitlier  to  tears 
of  tiie  genital  tract  or  to  partial  separation  of  the  plaeenta.  In  the  latter 
case  it  usually  eeafu^s  teinporarily  after  encr^'etie  kneading  of  tlie  uterus, 
hut  recurs  as  soon  m  it  is  allowed  to  relax.  If  sneh  loanipulatioDs  prove 
of  no  avail,  it  in  prohahle  that  the  lueniorrhat(e  eonies  from  a  tear,  although 
this  IS  not  a  universal  rule,  Bjnce  in  a  certain  number  of  instances  the  loss 
of  blood  will  continue  until  the  placenta  is  expressed  l>y  Crede's  method  or 
is  removed  manually. 

Again,  a  haemorrhage  persisting  after  the  uterus  has  l>een  emptied,  wliile 
abdominal  pal]>ation  shows  that  the  organ  itself  is  firmly  contracted,  sug- 
gests an  extensive  tear  of  the  birth  canal,  which  sliould  be  sought  for,  and 
closed  with  Butures  when  found.  In  order  to  accornjilish  this,  the  ]mtient 
having  been  brought  to  the  edge  of  the  bed,  the  external  genitalia  are  care- 
fully inspected.  If  the  perineum  is  intact,  the  cervix  should  he  fcpreed  down 
toward  the  vulva  by  pressure  upon  the  fundus,  and  if  this  fails  to  bring  it 
into  view,  it  should  be  examined  by  the  fingers  in  the  vagina.  If  a  cervical 
lesion  cannot  be  detected,  the  vaginal  walls  should  be  spread  apart  by  means 
of  a  speeuhim  and  thoroughly  inspected.  A  Inemorrhage  w^hicb  does  not 
come  on  until  ten  or  tifteen  minutes  after  the  birth  of  the  child  can  hardly 
be  due  to  this  cause. 

On  the  olher  hand,  if  the  uterus  docs  not  contract  and  retract  firndy 
after  the  expulsion  of  the  ]dacent3i,  or  if  it  remains  so  only  s(^  long  as 
kneading  is  kept  up,  the  cause  of  the  haemorrhage  must  lie  sought  for  either 
in  the  retention  of  a  placental  cotyledon  or  in  atony,  t'ertainty  with  regard 
to  the  former  jxiint  is  usually  obtained  by  careful  in8|>ection  of  the  after- 
birth, a  large  defect  upon  its  maternal  surface  imlieiiting  the  retention  of 
a  eotyledoUj  while  a  more  or  less  circular  defect  in  the  meml>rancs  a  short 
distance  from  the  placental  margin  shows  that  a  sueccnturiate  lobe  has  been 
left  behind.  At  the  same  time  one  should  be  careful  not  to  confound  mere 
fissures  with  defects  due  to  loss  of  tissue.  The  diagnosis  of  jirimary  atony 
should  be  nmde  only  after  every  other  explanation  has  been  ex  eluded. 

Treatment.- — With  projwr  management,  haemorrhage  during  and  imme- 
diately following  the  tldrd  stage  of  labor  should  be  extremely  rare.  The 
most  important  proiihylactic  measures  consist  in  watching  the  condititm  of 
the  uterus  after  the  birth  of  the  child,  and  not  resorting  to  Crede^s  niaufcu- 
vre  until  the  rising  up  of  the  fundus  indicates  that  the  placenta  has  become 
completely  detached.  Premature  attempts  at  exfiression  are  a  frequent 
cause  of  imperfect  sejjaralion.  Again,  owing  to  the  tendency  towanl  re- 
laxation follow^ing  the  birth  of  tw^ins,  as  well  as  in  hydranmios,  concealed 
haemorrhage,  and  placenta  ]>raevia,  the  condition  of  the  uterus  in  such  ca.ses 
should  I>e  most  carefully  w^atched  for  the  few  minutes  immediately  follow- 
ing the  birth  of  the  child,  and  energetic  kneading  through  the  abdominal 
walls  promptly  resorted  to  Ujion  the  first  sign  of  failing  contraction. 

Tlie  placenta  should  be  carefully  examined  immediately  after  its  ex- 
pulsion, for  the  purpose  of  ascertaining  wiiethcr  it  is  intact.  If  it  shows 
any  serious  defect,  immediate  prej^arations  sliould  l>e  made  for  the  removal 
of  the  retained  portion  in  case  sTOiptomB  supervene. 
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In  the  presence  of  actim!  ha^morrlisi^e,  the  treatuuTit  varies  according? 
as  the  placenta  is  still  within  the  uterus  or  has  already  l>een  expel lecL  In 
the  former  easu  tlie  nfenJ8  shoiihl  at  oiice  h<'  tjras^ped  through  the  ah^iom- 
ina!  wall  and  firmly  kneaded.  If  Orrii  eontraciions  eome  on,  all  is  well,  Imt 
if  the  hseniorrhage  coiitinnei?  and  the  uterus  rela.xes  as  soon  a»  the  kneading 
is  ^toppedt  the  placenta  should  Iw  exprefisfd  hy  Crede's  nieth^Kl ;  iind  if 
this  cannot  be  accomplished  and  the  patient's  condition  is  alarming,  it 
should  be  removed  nmnnally,  when  the  directions  given  in  Chapter  XXIV 
should  he  most  eonseientiously  followed. 

If  the  ha^ruorrhage  doea  not  eea?e  after  the  delivery  of  the  placenta, 
the  cause  should  he  ascertained  and  suitahle  treatment  instituted.  Tear* 
Bhould  he  located  and  their  edges  hrou^dit  to^^ether  V»y  sutures.  On  the 
other  hand,  if  the  haemorrhage  ie  the  result  of  the  retention  of  placental 
tissue,  the  f^doved  and  disinfected  hand  should  he  carried  up  into  the  uterua 
m  order  to  seek  for  and  remove  the  retained  cotyledon.  In  such  einnan- 
stances  the  hand  acts  as  a  most  efficient  irritator,  causiocr  the  uterus  to 
contract  encrrjetically.  After  separating  the  retained  portion  of  placenta, 
the  hand  should  not  be  withdrawn  at  once,  but  should  he  allowed  to  recede 
gradually  as  it  is  forced  down  hy  the  contraction  of  the  fundus, 

Tf  the  ha^uorrhage  is  due  to  atony  the  uterus  should  be  vigorously 
kneaded,  and  tlO  minims  of  the  fluid  extract  of  ergot  or  of  ergotol  adminis- 
tered hypodermieally.  After  careful  disinfection  of  the  skin,  the  neeille 
sbould  he  plunged  deep  down  into  the  tissues  of  the  thigh,  at  right  angles 
to  the  surface,  since  in  this  way  the  chances  of  abscess  formation  are  irreatly 
diruinished.  The  experiments  of  Kurdinowsky  indicate  that  adrt^nalin  has 
an  even  more  potent  effect,  and  the  clinical  observations  of  Ncu  show  that 
the  injection  of  0.0001  gram  of  snprarenin  directly  into  the  uterine  mn»- 
cnlature  brings  about  intense  contractions.  Furthermore,  Foges  and  Hof- 
statter  state  that  the  hypodermic  employment  of  2  cubic  centimeters  of 
**pituitnn"  is  hkcwise  more  eflicient  than  ergot.  I  have  had  no  pien^onal 
experience  with  the  use  of  either  drug. 

If  these  measures  are  not  attended  with  the  desired  result  a  very  hot 
intra -uterine  douche  of  several  litrrs  of  slerilt*  salt  solution  should  i)e  given. 
This  usually  acts  as  a  most  efficient  haemostatic,  effectively  irritating  the 
uterus  and  causing  it  to  contract  forcibly  and  permanently. 

If  the  hammrrbage  persists  in  spite  of  the  douche*  onr  only  hope  of 
controlling  it  is  hy  packing  the  uterus  tightly  with  sterile  gau5^e.  which 
should  be  intToduced  according  to  the  directions  given  in  Chapter  XXIV 
(see  Fig.  441).  Before  resorting  to  the  use  of  the  pack  it  is  always  advis- 
able to  palpate  the  interior  of  the  uterus,  as  occasionally  a  portion  of  the 
placenta  may  have  ticen  retained,  even  though  immediately  after  expulsion 
the  organ  may  have  apparently  been  entire, 

Should  the  loss  of  blood  cuntjnuc  after  the  emjdoynient  of  these  rneae- 
ures  the  aorta  should  he  compressed  by  means  of  a  stont  riiblK»r  tube  tied 
about  the  patient's  waist,  as  rec^ommended  by  Momburg.  This  emergency 
nu'asun*  has  been  extensively  employed,  and  its  value  was  criticallv  conoid' 
ered  by  Gueniot  in  1911, 

Foruierlv   it  was  eustomarv  to  recommend    the   introduction    mtn   thfi 


uteniB  of  ico  or  solutions  containing  vinegar,  tli€  jierelilorifle  of  iroD,  or 
other  aMrin;^L'iit  snb^tuncos.  Tlieir  (^Miplovnient,  howuver,  is  not  advi^oible, 
giDce  ice  an<l  onlinary  vinegar  are  mn^er  sterile*  while  the  iron  solution 
aeeonijilislies  its  piirfmst'  liy  the  fornudion  i>f  *h'nse  eoastihi,  which  iire 
hiter  :?epariiteil  from  Ihe  uterus  i>v  ^upjniniUve  proeei-ises.  Ahavo  all.  imne 
of  them  act  as  promptly  or  etticieutly  as  the  pack,  the  employment  of 
which,  although  comparatively  rarely  indicated,  in  exceptional  eases  offers 
the  only  reliahle  means  of  coping  with  the  condilion.  For  this  reason  the 
obstetrician  should  always  enrry  in  hiR  bag  the  nntterials  necessary  for  it, 
as  they  cannot  usufjlly  W  obtained  promptly  in  an  emergency. 

Too  great  strcBS  cannot  be  laid  npon  the  importance  of  observing  the 
most  rigorous  aseptic  techTii{pie  in  every  intra-uterine  numipiiktion  imder- 
taken  for  the  purfioee  of  cheek mg  jjost-partuiu  hieiiinrrhage.  The  natural 
tenderly  of  the  physician  is  to  forget  all  other  risks  in  liis  iittem[its  to 
cheek  tiie  bleeding  promptly.  Such  neglect,  however,  is  frequently  attended 
by  most  serious  consec[uenc^8,  the  patient  being  saved  from  death  from 
hfpniorrhage  merely  to  jierish  of  infection  a  fvw^  days  later.  For  this  reason, 
therefore,  the  obstetrician  will  usually  best  suhservc  the  interests  of  his 
patient  by  taking  the  time  necessary  for  carefully  disinfecting  his  hands 
before  beginning  any  manipulations.  In  fact,  the  only  exception  is  offered 
by  the  very  rare  cases  of  atonic  lia^morrhage  in  which  it  appears  prohaltle 
that  a  delay  even  of  a  few  minutes  means  inevital>le  death. 

After  the  actual  ha?morrhage  has  been  checked,  attention  must  he  di- 
rected to  the  general  condition  of  the  patient.  When  the  shock  is  not 
profound  and  the  pulse  not  jmrticularly  rajjid.  elevation  of  the  foot  of  the 
lied  anrl  the  application  of  hot  liottles  or  brieks  to  the  extremities  will  bo 
all  that  is  needed.  In  more  severe  eases,  the  administration  of  l/M  grain 
of  strychnine  hypoderniically,  '^  doses  k»ing  given  in  prompt  succession,  if 
necessary,  is  attended  by  excellent  results,  which  may  he  supplemented  hy 
hypodermic  injections  of  wdiisky  or  ether.  Hot  rectal  euemata  of  equal 
parts  of  Idack  coffee  and  sail  solution  are  also  valuahle. 

When  the  patient  is  profoundly  shocked*  sterile  nornml  salt  solution  in 
large  quantities — 500  cubic  centimeters  being  injected  under  each  breast, 
►and  repeated  as  soim  as  absorption  has  occurred — will  prove  the  hest  re- 
storative, and  even  more  striking  results  may  he  obtained  by  administering 
it  intravenously.  Occasionally,  when  the  loss  of  blood  has  iieen  Vi'Ty  great, 
these  measures  may  be  supplemented  by  actual  transfusion  by  means  of 
arte rio- venous  anastomosis. 

INVERSION   or  THE  UTERUS 


This  condition  is  a  very  rare,  hut  important,  cause  of  post-partnm  haem- 
orrhage. According  to  Brekmann,  not  a  single  case  occurred  in  250,000 
labors  in  the  St.  Petersburg  Lying-in  Hospital,  while  Madden  noted  it  only 
once  in  190^833  deliveries  in  Dublin.  Many  obstetricians  in  large  practice 
have  never  seen  a  ease,  or  have  met  with  only  a  few  examples  of  the  con- 
dition. On  t!ie  other  band,  it  is  much  more  frequently  noted  in  the  prac- 
tice of  ignorant  mid  wives.  The  historical  and  statistical  aspects  of  the 
5e 
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Bobject  are  fully  dealt  wiUi  in  the  articles  of  Beckmann,  Browne,  Holmes, 
and  VogeL 

Now  and  again  the  fnnclup  of  the  nterug  hocomes  inverted  ftnd  comes 
into  close  contact  with  nr  nuiy  protruflo  {hrmtirh  the  external  o&;  while 
in  rare  instances  the  entire  orirsin  np pears  onttiide  of  the  vulva,  the  ti>nih* 
tion  being  respectively  (lesi^^nated  as  inromph'ie  and  complete  inversion, 
and  prolapse  of  the  itu'erttuf  ulertt^'i  (Fi|ij.  i\T)i}).  In  not  a  few  cases  the 
placenta  remainB  attached  to  the  inverted  organ. 

iEtiolo|^. — For  the  production  of  the  accident  thne  factor?  arc  nece*- 
Bary:  marked  laxity  or  thinness  of  the  ntcrinc  wallfj,  particularly  at  the 


Fio*  650. — C'oiiPLETE  iNVERaioN  OF  Uterus  (Bumm), 

placental  1  site,  pressure  from  above  or  traction  on  the  cord  or  phiecnta.  and 
a  patidons  cervical  canal.  Its  occnrrence  is  also  favored  by  a  fnndul 
insertion  of  the  placenta.  Inversion  may  occur  siwntaneoiisly  as  the  rcsolt 
of  t!ie  intra-abdominal  jiressnre  or  from  the  mere  weight  of  the  intestines, 
but  in  most  cases  it  is  attril)utable  to  violence  resulting  from  the  too  Tigor- 
ous  employment  of  Crede's  nunufuvre  or  to  traction  upon  the  cord.  In  one 
of  the  eases  which  I  saw  in  eonsultalion  it  followed  the  manual  remoTal 
of  the  placenta,  while  in  two  others  it  was  due  to  too  vigoroiig  exprei^siou. 
Occasionally,  inversion  may  recur  in  the  mme  patient,  Fritsch  hanng 
observed  it  in  three  successive  pregnancies. 

Beckmann,  who  has  carefully  analyzed  100  cases  reported  in  the  litera- 
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hire,  believes  that  in  tlie  nmjority  of  instances  the  accident  occurs  «[jon- 
taneously,  while  Yo^el,  in  a  similar  review,  hohls  that  most  casoR  are  due 
to  vicilenee*  His  conti'ntion  appears  to  be  con  finned  hy  Btrk  in  firm's  statis- 
tics, as  only  3  of  tlit^  KKi  eases  occurred  in  lKis|»iial  i^ractice.  Indeed,  it  is 
highly  probahle  that  the  accident  is  excessively  rare  when  lalmr  is  properly 
conducted,  but  that  it  occurs  more  frequently  under  the  unfavorable  con- 
ditions existing  in  private  practice,  ]>articularly  as  conducted  by  midwives. 

The  complication  usually  follows  a  fnll-teriu  labor,  allhoiigh  a  niiniber 
of  cases  are  recorded  in  which  it  was  noted  after  abortion.  It  is  also  an 
interesting  fact  that  more  than  50  per  cent,  of  the  cases  recorded  by  both 
Beckmann  and  Vogel  were  in  primij>aroLis  women. 

Symptoms, — As  a  rule,  inversion  of  tbe  uterus  is  promptly  followed  by 
alarming  symptoms,  the  patient  presenting  marked  evidences  of  shock,  with 
a  rajiid  jmhe  and  a  tendency  to  syncope.  In  other  eases  eonvtdsions  occur 
and  profuse  luemorrhage  is  frecpiently  noted.  On  the  other  hand,  tbe 
8ym]>toms  are  sometimes  very  slight,  and  the  condition  may  continue  for 
severa!  days  without  causing  any  serious  annoyance  to  the  jmtierit. 

In  rare  instances  tbe  cervix  may  so  retract  about  the  completely  in- 
verted nterufl  that  strangulation  occurs,  followed  by  gangrene.  In  other 
cases  this  does  not  take  place,  but  the  condition  becomes  chronic,  neces- 
sitating operative  procedures  later. 

Prognosis. — If  the  contlition  is  detected  ]>romptly,  and  the  uterus  re- 
placed immediately,  the  prognosis  is  fair,  Beckmann  reporting  a  mortality 
of  14  f>er  cent.  On  the  other  hand,  if  i?trangulation  or  gangrene  occur,  the 
itlook  is  ominous. 

Treatment. ^In  very  recent  cases  reposition  can  usually  be  cflFected 
wltbout  difficulty  by  pressure  exerted  by  several  fingers  in  the  vagina,  it 
being  important  to  rememU'r  that  the  force  sliould  W  direi-ted  upward  in 
the  axis  of  the  superior  strait.  Neglect  of  this  jjrecaution  umkojbtedly 
accounts  for  a  certain  number  of  failures.  As  tbe  procedure  is  generally 
painful,  anaesthesia  should  be  em[doyed. 

If  the  placenta  is  still  attached  to  the  uterus,  it  is  generally  advisable 
to  defer  its  separation  until  reposition  has  been  effected,  because,  tbe  con- 
tractile function  of  the  inverted  uterus  being  in  abeyance,  there  is  always 
the  risk  of  profuse  ha^uuorrhage.  On  tbe  other  hand,  if  the  patient  is  not 
seen  until  several  days  after  labor,  tbe  cervix  may  be  so  contracted  that 
manual  rej>osition  cannot  be  Accomplished,  and  operative  pnicednres  will 
become  necessary.  Full  jvarticulars  concerning  these  will  be  fonnd  in  the 
current  works  on  gj'na^cology. 


LrTER.^TfJKE 


Am^rELB.     Ueb<*r  Plaeenla  pra»%ia.     Verb.  tl.  deutschen  GeaelL  f.  Gjm.,  1897,  268-277, 
Ahlfeld  u.  Aschofp,     Kchh*  B^itriige  z.  Genese  cler  Placenta  pr^Bvia.     Z^sittchr.  f. 

Geb.  u.  Gyn.,  1904,  li,  544556. 
BA.RNES,     The  PliysioltJj?y  nud  Treatment  of   Pln^enta  Prtpvia,     LoTuJon,   1858. 

Placenta  Prsovia.    Lcftnros  an  Ohstetri*'  UfK-ratiuns*  4th  eiL    Loml^n,  ]S?*6,  !i98  422. 
Beckmann.     Ziir  -^tiologio  iler  Inversio  uteri  pi>st  pariitm.     Zeitachr.  I,  Geb.  ii.  Gjn. 

1805,  Dxi,  371-40L 


i 


850  HJEMORRHAGE 

Behm.    Die  combinirte  Wendung  bei  Placenta  prsevia.    Zeitschr.  f.  Geb.  u.  Gyn.,  1883, 

ix,  373-419. 
Braun,  Chiabi,  und  Spaeth.     Paralyse  des  Uterus.     Klinik  der  Geb.  u.  Gyn.,  Erlan- 

gen,  1855,  202-204. 
Beowne.     Inversion  of  the  Uterus.     Amer.  Gyn.  and  Obst.  Jour.,  1899;  xv,  115-129. 
BuDiN.     H^morrhagies  ut^rines  et  rupture  du  sinus  circulaire.     Femmes  en  couches  et 

nouveau-n^s,  1897,  143-161. 
BuMM.     Zur  Frage  der  Eiimplantation  auf  dem  inneren  Muttermund.     ZentralbL 

f.  Gyn.,  1905,  xxix,  4-7. 
Ueber  die  Methoden  der  kiinstlichen  Eiweitening  dee  schwangeren  u.  kreissenden 

Uterus.    Verh.  d.  deutschen  Gesell.  f.  Gyn.,  1906,  xi,  54-68. 
BtlaoEB  u.  Graf.     Zur  Statistik  der  Placenta  prsevia.     Monatsschr.  f.  Geb.  li.  Gyn., 

1907,  XXV,  49-76. 
Cos.     Accidental  Hasmorrhage  during  the  First  Stage  of  Full-term  Labour,     Trans. 

Amer.  Gyn.  Soc,  1891,  xvi,  35-50. 
DiDRT.    De  la  dilatation  manuelle  du  col  ut^rin  dans  les  accouchements  avee  h^morrha- 

gies  placentaires  graves.    Thhae  de  Nancy,  1899. 
Doranth.    Statistisches  iiber  Placenta  prsevia.     Chrobak  's  Berichte  aus  der  2ten  geb. 

gyn.  Klinik  in  Wien,  1897,  i,  77-119. 
Dudley.    The  Modern  Ctesarean  Section  an  Ideal  Method  of  Treatment  for  Placenta 

Praevia.    New  York  Med.  Jour.,  1900,  Ixxii,  754-760. 
Ehrenfest.     The  Impropriety  of  Cesarean  Section  in  Placenta  Pnevia,  etc.     Amer. 

Med.,  1902,  iii,  64-68. 
Fooes  u.  Hofstatter.     Ueber  Pituitrinwirkung  bei  postpartum  Blutnngen.     Zen- 

tralbl.  f.  Gyn.,  1910,  1500-1504. 
Fries.     Ueber  Veranderungen  der  Blutmenge  in  der  Schwangerschaft.     Zeitschr.  f. 

Geb.  u.  Gyn.,  1911,  Ixix,  340-350. 
Fritsch.     Zur  ^tiologie  der  puerperalen  Uterusinversion.     Zentralbl.  f.  Gyn.,  1907, 

xxxi,  427-429. 
GooDELL.     Concealed   Accidental  Hemorrhage  of  the  Gravid  Uterus.     Amer.   Jour. 

Obst.,  1870,  u,  281-346. 
Gu^NiOT.     L'h^mostase  par  la  proc4d6  de  Momburg.    L'Obst.,  1911,  iv,  56-70. 
Harris.     A  Method  of  performing  Rapid  Manual  Dilatation  of  the  Os  Uteri,  and  its 

Advantage  in  the  Treatment  of  Placenta  Previa.     Amer.  Jour.  Obst.,  1894,  xxix, 

37-49. 
Herff.     Zur  Lehre  von  der  Placenta  previa.     Zeitschr.  f.  Geb.  u.  Gyn.,  1896,  xxxr, 

325-372. 
Hofmeier.     Zur  Bchandlung  der  Placenta  previa.     Zeitschr.  f.  Geb.  u.  Gyn.,  1882, 

viii,  89-101. 
Ueber  Placenta  previa.    Verh.  d.  deutschen  Cbssell.  f.  Gyn.,  1888,  159-163. 
Zur  Entstehung  der  Placenta  previa.     Zeitschr.  f.  Geb.  u.  Gyn.,  1894,  xxxix,  1-17. 
Ueber  Placenta  previa.     Verh.  d.  deutschen  Gesell.  f.  Gyn.,  1897,  204-225. 
Storungen  der  Schwangerschaft  durch  fehlerhaften  Sitz  der  Placenta.     Winckel's 

Handbuch  der  Geb.,  1904,  ii,  1198-1259. 
Hofstatter.     Die  Behandlung  der  post-partum  Blutungen.     Monatsschr.  f.  Qeb.  n. 

Gyn.,  1910,  xxxii,  470-484. 
Holmes.     Inversio  Uteri  complicating  PIa)centa  Previa.     Obstetrics,  1899,  i,  297-311. 
Ablatio  Placente.     Amer.  Jour.  Obst.,  1901,  xliv,  753-784. 
Cesarean  Section  for  Placenta  Previa,  an  Improper  Procedure.    Jour  Amer.  Med. 

Ass..  1905,  xliv,  1594-1602. 
Hunter.     Anatomical  Description  of  the  Human  Gravid  Uterus.     Birmingham,  1774. 
Jellett.     The  Piftce  of  Cesarean  Section  in  the  Treatment  of  Placenta  Previa.    Lan- 
cet, 1910,  i,  1271. 


LITERATURE 


851 


I 


Kaltenbach.    2ur  PathoRenese  tWr  Plain^nfji  prania*     Zeitiwhr.  f.  Cif*K  n.  Gyn.»  1800, 

xviii»  17. 
Kebmauner.     PJat'eDtu  pruevia  curviculis.     Bcitrage  z.  Heb.  u.  Gyii.,   1906,  x.  241. 
KoBLAKCK.     PhiCi'iita  prfpvia.     Saiigor  Herfif,  Eneyklopadie  tier  Gob.  u,  Gyn.^  1900t  ii, 

189  191. 
Kronig.     Zur  Behandlung  der  Placenta  previa.     Zeatralbl.  f.  (iyn.,  190S. 
KuRiHNOWSKY»     Atlrenaliii  alw  eiti  GebarmuttermitteL     Archiv  f.  Gyti.,   l!M4,  Ixxiii, 

425  4a7. 
KysTNKR.     Ueber  Placenta  pncvia.     Verh.  d.  deut»chen  Gesell.  f.  Gyn.f  1897,  277-283, 
KwoRpTANSKY.     ITt-btT  Anatomie  und  Patliolngie  der  PlaiVBla,  etc.     Arehiv  f.  Gyn., 

T90a,  Ixx,  113192. 
Labhabdt.     U<?ber  Plat^i^nta  cervifalis.     Gyn.  Riind^cban*  1908,  ii,  702  707. 
IjOBEN  STEIN  an*l   Ha  rear.     A  Study  of  Forty  arven  Cases  of  Premature  Separation 

of  tbe  Plaoenta.     Bull  Lying-in  Hnspifjtl^  N.  Y,,  1H07»  iv,  5:t  59. 
LoMER.     On  CombiniHl  Turrnng  m  the  Treatment  of  Placenta  F^ra^via.     Amcr.  Jmir. 

Ob«t.,  *1884,  xvii,  1233-1260. 
Lylb.     The   Treatment    of    Accidental    Ha^nwrrhage.     The    l-hysiciaD    and    Surgoon, 

London,  April   12,   1900. 
Madden.     Quoted  by  Browne. 
Martin.     Zur    ^'Etiolojrit^    let  baler    Atonicn    post    partiim.     Monatssi^hr.    f.    Geb.    u. 

Gyn.,  1906,  xxiii,  tlOT  217. 
MoMBKKG.     Bhitleere  der  unteren  Kcirperhalfte.     Zentralbl.  f.  Gyn.,  1909,  716. 
Muller,  VV.     Plaeentfi  pra'vm,     8tnttg«irt,  1S77. 
MtJNC'HMEYER.     Ueber  den  Vorfall  dt-r  Nachgeburt  bei  regelmasaigem  Sitze  ilerselben. 

Arehiv  f,  Gyn.,  1888,  xxxiii,  4S6-497. 
I^U.     Die  Bodeutung  der  Bup^rareniiis  fiir  die  Gebnrtabilfe.     Arebiv   f.  Gyn.*   1908, 

Ixxxv,  617-711. 
Olshausen.     Paralyse  der  Placentarinaertionsstelle.     Schroeder's  Lehrbiich  der  Geb., 

XIII.  Aiifl.,  1899,  775. 
PWERS.     Ueber  dii'  Kirdiettung  dea  menseh lichen  Eies.     Wien,  1899. 
PiXABD.     De  la  rupture   prenmtur<!*e,   flite  Bpontan^e,   tlea   nui'mbranes,  etc.     AnDales 

d'obst  et  de  gyn,,  1886,  xxv,  171-179;   321  345. 
PoNFirK.     Zur  Anatomie  der  Placenta  pra-via.     Arehiv  f.  Gyn.,   1900,  Ix,   147-173. 
PoKTAL.     La  pratique  des  accoucbement»,  etc.     Pari»,   1685. 
RiOBY.     An   Essay  on  the  Uterine  Ha^mnrrbage  which  Preceiles  the  Dclixery  of   the 

Full-grown   Ftcius.     London,  1776. 
ScHACHEB.     De  placenta^  ntcrinn'  niorbis.     Lipsia^,  1709. 
ScHiCKELE.     Die  vorzeitige  Losung  der  normal  sitzenden  Placenta,    Beitrage  Kur  Geb. 

u.  Gyn,,  1904,  viii,  357'364, 
Sellmetm*     Die  Gefahren  der  natiirlicben  GeburtsbeBtrebungen  l)C4  Placenta  pnevia, 

etc,     ZcntraJbi.   f.  Gyn.,  1908,  1297-i:UL 
Smellie.     a  TreatiiM'  on  the  Theory  and  Pra<:tice  of  Miilwifery,   1752. 
Spiegelbeeg.     Die  Inversion  der  Gebiiriiiutter,     Lehrbucb  der  Geb.,   1891,  III.  Aufl,, 

599  6U7. 
Strassman.     Ueber  Placenta  prffivia.     Zeitacbr.  f.  Geb.  u.  Gyn.^  1901,  xliv,  529  546, 

Placenta  prrvia,     Arehiv  f,  Gyn.,  1902,  ixvii,  112-275. 
Tait.     On  tbe  Treatment  of   Unavoidable   Ha?morrbage   by  Removal   of  the   Utenxa. 

Med.  Record,  1899,  Iv,  No,  9. 
Tabkier  et  Biri>iN.     llcmorrhagie  pnf  inaertioa  vicieuae  dii  pIaeent.H.     Tniiif*  de  1 'art 

des  acconcbementsi,   ISOH,  iii,  -jTI  659. 
VlIT,     Ueber  die  Behandlnng  der  Blntnogen  uianijttelbar  nacb  der  Geburt,    Zeitscbr* 

f,  Geb.  n.  Gyn,,  1895,  xxxi,  214-225, 


852  HJBMORRHAGE 

VoGEL.    Beitrag  zur  Lehre  von  der  Inversio  uteri.    Zeitschr.  f.  Geb.  u.  Gyn-,  1900, 

xlu,  490-525. 
Wehle.     Ueber  Hamophilie  bei  einer  Gebarenden.     Zentralbl.  f.  Gyn.,   1893,  xvii, 

672-675. 
Weiss.     Ueber  vorzeitige  Losung  der  normal  sitzenden  Placenta.     Archiv  f.  Gyn., 

1897,  xlvi,  256-291. 
Zur  Kasuistik  der  Placenta  pnevia  centralis.     Zentralbl.  f.  Gyn.,  1897,  xxi,  641-649. 
WiLUAMS.    Decidual  Formation  throughout  the  Uterine  Muscularis.     Trans.  Southern 

Surg,  and  Gyn.  Ass.,  1904,  xvii,  119-132. 
Induction  of  Premature  Labor  and  Accouchement  Forc6,  etc.     Trans.  Am.  Gyn. 

Soc.,  1906,  xxxi,  316-333. 
Winter.    Zur  Lehre  von  der  vorzeitigen  Placentarlosung  bei  Nephritis.     Zeitschr.  f. 

Geb.  u.  Gyn.,  1885,  xi,  398-408. 
Wright.    Some  Points  in  the  Diagnosis  and  Treatment  of  Accidental  Hemorrhage. 

Am.  Jour.  Obst.,  1906,  liv,  No.  5. 
ZuNTZ.    Gesammtblutmenge  in  der  Graviditat.    Zentralbl.  f.  Gyn.,  1911,  1365-1369. 


I 


In  the  c[iaj)tiT  uyxm  the*  C'omhirt  of  Nuniial  Lal)or  referencp  was  made 
to  the  frei|iieiKy  of  piTincal  larenitioirs.  and  eniphasi^  was  laid  upon  the 
nccogpity  for  repairing  thrai  inniRdiately  after  the  Viirth  of  the  ehild. 

More  rarely  tears  ncciir  about  the  anterior  portion  of  the  vulva.  In 
spontaneous  lahor  these  seldom  amount  to  more  than  slight  abrasions  upon 
the  inner  surfaees  of  the  lafiia  minora,  hut  in  forceps  deliveries,  especially 
when  the  handles  have  lM?en  unduly  elevated*  serious  lesions  may  follow 
the  compression  of  the  tissues  hit  ween  the  pubic  areh  and  the  blades  of  the 
instrument.  Now  and  again  the  labia  minora  are  eouipletely  severed  and 
torn  loose  from  their  connections,  or  deep  tears  occur  on  either  side  of  the 
urethra  implicating  the  vessels  sn]>plying  the  clitoris  and  giving  rise  to 
profuse  luTmorrhage :  while  following  pubiotomy,  such  tears  may  commu- 
nicate with  the  pubic  wound, 

INJURIES  TO  THE  VAGINA 

With  the  exception  of  the  most  superficial  varieties,  which  arc  limited 
to  the  mucous  meuibrane  of  the  foiirehette,  all  [>erineal  lacerations  are 
aceomjmnied  by  more  or  less  injury  to  the  lower  portion  of  the  vagina. 
Such  tears  rarely  occur  in  the  ntedian  line,  but  extend  a  variable  distance 
up  one  or  both  vaginal  sulci,  being  almost  always  sufliciently  deep  to 
involve  some  fibers  of  the  levator  ani  muscle.  Bihileral  lacerations  of 
this  variety  are  usually  uneffual  in  length  and  are  separated  front  one 
anotlier  by  a  longue-shaficd  portion  of  mucosa  wirich  represents  the  lower 
end  of  the  posterior  coIutou  of  the  vagina  (Fig,  315). 

These  injuries  should  always  be  looked  for^  and  their  repair  should  form 
a  part  of  every  operation  for  the  restoration  of  a  lacerated  j>erineum.  If 
this  precaution  is  neglected  and  the  external  wound  alone  Is  sutured,  the 
patient  will  eventually  present  symptoms  due  to  rdaxafion  of  the  vaginal 
oitfiel,  even  though  the  perineum  proper  may  be  in  perft^t  condition. 

Isolated  tejirs  involving  the  middle  or  up]x^r  third  of  the  vagina,  and 
unassorirtted  with  laeeratinns  of  the  perineum  or  cervix,  are  very  rarely 
observed.  They  are  usually  lougitudiual,  and  result  from  injuries  sustained 
during  a  forceps  o|>eration,  though  now  and  again  t!iey  follow  spontaneous 
delivery.  They  frequently  extend  deeply  into  the  underlying  tissues,  and 
may  give  rise  to  a  copious  biemorrhage,  which,  however,  is  readily  con- 
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trolled  by  a  few  sutures.  Tlieir  prtsenue  ii?  rfudily  overlooked,  inaifniuch  aa 
they  can  be  reeo^ized  only  after  the  vaginal  walls  have  been  spread  apart 
by  means  of  a  sjieeiduni. 

Mure  iinportant  are  the  injuries  to  the  leenior  ani  viimcles,  which,  as 
thej  are  not  a^socnated  with  tears  thronj^li  the  va^^inal  inueoga,  usually 
escape  ininiediate  detection.  As  the  ret^ult  of  overdistcntion  of  the  birth 
canal,  there  may  ocetir  a  subniiieoiis  sepanitioD  of  certain  fillers  of  the  mus* 
cle,  or  nt  Ici^ist  so  great  a  diniinutiou  in  its  tonicity  that  it  can  no  lou^r 
properly  fulfil  its  function  as  the  pelvic  diaphragm.  In  these  cufees  the 
patient  sooner  or  later  suffers  just  as  severely  from  symptoms  of  relaxation 
m  if  a  deeply  lacerated  perineum  had  been  left  unrepaired.  Although  the 
accident  can  goiuetinies  be  avoided  by  an  intelligent  u^e  of  forceps  when  the 
second  stage  of  labor  is  unduly  iirolon^^ed,  indications  for  prophylactic 
measures  are  not  always  at  baud,  isinee  it  fretjuently  follows  gponlaneous 
and  rapid  delivery. 

Lesions  of  the  upper  third  of  the  vagina  are  extremely  uncommon 
unless  tliey  represent  the  extension  of  deep  cervical  tears  into  the  fornix. 
In  very  rare  instances,  however,  the  cervix  may  be  entirely  or  partially 
torn  loose  from  its  vaginal  attachment,  rupture  in  other  cases  occurring 
in  either  the  anterior,  posterior,  or  hiteral  fornix.  Hugenl»crgcr,  in  1875, 
collected  40  cases  of  tliis  accident  from  the  literature,  and  designated  it 
as  colpaporrhexh;  while  Kaid'niann.  in  1001,  estimated  that  sometliing 
more  than  100  cases  have  been  reeorded  ahogcther. 

The  accident  is  s(jnicwhat  analogous  to  rupture  of  tlie  lower  uterine 
segment,  and  follows  energetic  etlorts  on  the  part  of  the  uterus  to  over- 
come some  oltstaele  to  the  passage  of  the  child.  As  a  result  of  the  retrac- 
tion of  Bandl's  ring,  so  great  a  strain  may  be  exerted  upon  the  cervix  that 
it  is  torn  loose  from  its  vagina!  attachment-  It  is  couimonly  taught  that 
colpaporrhexis  is  possible  only  in  those  eases  in  whieh  the  lips  of  the  cer- 
vix arc  not  couipressed  between  the  presenting  i>art  and  the  jwlvic  u^all,  hut 
are  free  to  follow  the  retracting  uterus.  It  sometimes  occurs  spontane- 
ously, but  nmre  frequently  follows  ill-chosen  operative  procedures. 

The  syniptoiTis  are  identical  with  those  following  rupture  of  the 
uterus,  and  will  lie  considered  under  that  headmg.  Immediately  fol- 
lowing the  rufdure,  the  child  may  escape  into  the  ^leritoneal  cavity,  after 
which  the  intestines  may  protrude  into  the  vaginal  canal,  as  in  a  case 
reported  by  Ross. 

The  diagnosis  is  made  solely  by  the  sense  of  touch,  as  the  clinical 
symptoms  do  not  differ  from  those  following  rupture  of  the  uterus. 
The  prognosis  is  extremely  unfavoral)le,  60  to  75  per  cent,  of  the  cases 
reported  in  the  literature  having  ended  fatally. 

Most  authorities  recommend  treating  the  cnntlition  by  means  of 
a  vaginal  pack,  a  procedure  which  probably  exiilains  in  part  the  high 
mortality.  I,  however,  agi'ee  with  Schick  that  laparotomy  offers  the  best 
chance  for  successfully  cniping  w^ith  this  emergency,  since  in  tliis  way 
one  can  obtain  an  accurate  idea  of  the  extent  of  the  injury,  wdien  the  torn 
surfaces  may  be  united  by  sutures,  or,  failing  that,  the  uterus  may  be 
removed. 
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acennipiiniTiirnt  «}(  iliitillurtl!,  Siieli  tniit*,  Imwovf  r,  lu*nl  rnj^idly  jiikI  raroly 
gw'G  rise  to  sy  in  I*  ton  IS.  In  hoaliiif^  Uwy  cniit^e  a  ruatrriel  rhnn«ii*  in  tlie  slnipo 
of  tlio  external  os,  ami  tliereby  ftfTortl  ii^  a  imans  of  detenu inin;^  whether 
a  woman  liasi  horne  chiltlren  or  not. 

In  other  eases  the  tears  are  deeper,  implicating  one  or  hoth  sirles  of 
the  cervix  and  extendintr  np  to  or  Ix'yond  tlie  vat^inal  jnnction.  In  rnrer 
instances  the  hieerntton  may  extend  across  the  vaginal  fornix  or  into  Ihe 
lower  uterine  segment,  and  occasionally  open  up  the  base  of  the  broad 
ligament.  Such  extensive  lesions  frcqiicntly  involve  vessels  of  eonsidenihle 
Bize,  and  are  nsnally  associated  with  profnse  ha^morrha;xe. 

Beep  cervical  tears  occasionally  oecnr  diirint]^  the  course  of  spontaneous 
labor,  and  under  such  eircumstanees  their  genesis  is  not  always  readily 
explainable.  More  usually,  however,  they  follow  rapid  manual  or  instru- 
mental dilatation,  especially  in  eclampsia,  placenta  pra'via,  or  in  wotiien 
suffering  from  general  OMlema.  Moreover,  thev  are  apt  to  resnlt  from 
attempts  at  delivery  through  an  imperfectly  dilated  eervix,  no  matter 
whether  forceps  or  version  be  employed. 

Occasionally,  even  in  spontaneous  labors,  the  anterior  lip  of  the  cervix 
may  be  caught  between  the  head  and  the  symphysis  pubis  and  lie  eom- 
pressed  until  it  undergoes  necrotic  changes  and  separation  occurs.  In  still 
rarer  instances  the  entire  vaginal  portion  may  be  torn  loose  from  the  rest 
of  the  cervix.  According  to  Bnndreau,  this  so-called  nrrular  deiaehment 
of  the  cert^ix  usnally  occurs  in  elderly  jirimipara^  when  the  pains  are  strong 
and  a  serious  obstacle  to  ilelivery  is  offered  l>y  an  imperfectly  dilated  os 
extern  nm. 

SymptomSi — ^Tn  all  lesions  involving  the  cervix  there  is  usually  no  escape 
of  blood  until  after  the  birtb  of  the  child,  when  the  bnpmorrhage  may  be 
profuse.  In  many  cases,  however,  the  l>l(Tding  is  so  slight  that  the  con- 
dition would  pass  unrecognisied  were  it  not  detected  upon  vaginal  examina- 
tion. When  one  lip  of  the  vaginal  portion  of  the  cervix  is  torn  off,  there 
is  usually  very  little  Inemorrhage,  for  the  reason  that  the  tissues  have  been 
BO  compressed  before  the  occurrence  of  the  accident  that  the  vessels  have 
undergone  tlirondK>sis;  likewise,  circular  detachment  of  the  cervix  is  often 
not  followed  by  bleeding. 

Slight  cervical  tears  heal  spontaneously,  provided  the  patient  remains 
uninfected ;  Vmt  extensive  lacerations  afford  to  any  pathogenic  micro-organ- 
isms which  may  lie  present  a  ready  port  of  entry  into  the  lymphatics  at 
the  base  of  the  broad  ligament. 

Diagnosis, — A  deep  cervical  tear  ghould  always  be  suspected  in  cases 
of  profuse  haemorrhage  coming  on  during  the  third  stage  of  labor,  if  the 
hand  applied  over  tlie  lowrr  abdomen  can  feel  that  the  uterus  is  firmly 
contracted.  For  a  positive  diagnosis,  however,  a  vaginal  examination  is 
necessary^  while  the  extent  of  the  injury  can  he  fully  appreciated  only 
after  drawing  the  cervix  down  to  the  vulva  and  snl^jecting  it  to  direct 
H    inspection. 
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trolled  by  a  few  sutures.  Tl  ^^^  f,„^  ft 
they  can  be  recognized  only  .._  ^^^^^  ^,^  2 
by  means  of  a  speculum.        ^^  .^^  ^,g,g  i^ii 

More  important  are  the  ' 
they  are  not  associated  vrWh  ^ 
escape  immediate  detection, 
canal,  there  may  occur  a  suhi 
cle,  or  at  least  so  great  a  dii 
properly  fulfil  its  function  n 
patient  sooner  or  later  sufEcrs 
as  if  a  deeply  lacerated  pcrfr^ 
accident  can  sometimes  bC'  uv 
second  stage  of  labor  ift  Mi,. 
nieasures  are  not  always  ^il 
and  rapid  delivery. 

Lesions  of  the  upper   ' 
unless  they  represent  the 
In  very  rare  instances,  h* 
torn  loose  from  its  vagina 
in  either  the  anterior,  pi 
collected  -10  cases  of  thi 
as  colpaporrhexis;  while 
more  than  100  cases  havt^  b  1 
The  accident  is  somewhal 
segment,  and  follows  energy ! 
come  some  obstacle  to  the  put 
tion  of  Bandl's  ring,  so  gwni 
it  is  torn  loose  from  its  vagiu 
colpaporrhexis  is  possible^  on  I 
vix  are  not  compressed  l>etweeii 
are  free  to  follow  the  retract; 
ously,  but  more  frequently  foil 
The    symptoms    are    identi 
uterus,  and   will  be  consider!"' 
lowing  the  rupture,  the  child  i 
which  the  intestines  may  prot 
reported  by  Koss. 

The  diagnosis  is  made  sob 
symptoms   do   not   diiTer   froii. 
The  prognosis  is  extremely  uul 
reported  in  the  literature  having. 
Most    authorities    reeommer- 
a  vaginal  l)aek,  a  ])rocedure  ^\ 
mortality.     I,  however,  agree  wi 
chance  for  successfully  coping 
one  can  obtain  an  accurate  idea  i 
surfaces  may  be  united  by  sutu 
removed. 


CANAL 

r  cnrix  should  be  inspected  at 
Ihete  be  no  bleeding ;  since  in 
ke  discovered,  which  should  be 
Annular  detachment  of  the 
^nosed  whenever  an  irregular 
ji  cut  off  before  or  after  the 

^ by  haemorrhage  should 

of  a  few  sutures  readily  check- 
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fe  trentnient  of  cervical  tears  associatt'il  with  hn»tnorrharr<?  varies  with 

he  extent  of  the  lesion.     When  tlie  laceration  i«  limited  to  the  cervix,  or 

lfvt*!i  when  it  extends  well  into  the  vaj?inal  fornix,  nn»st  satisfactory'  results 

l«re  ohlained  by  the  introductinn  of  Ritures  after  l>rin^^ino^  tlie  cervix  into 

|vi<»w  at  Ihe  vulva.    This  is  eir*'cteij  hy  having?  an  assistant  make  tirm  down- 

jwarti  pressure  upon  the  uterus,  while  at  the  same  time  tlie  operator  exerts 

Islrong  traction  by  means  of  a  bullet  forceps  inserted  into  either  lip  of  the 

TiSt,  the  vaginal  walls,  if  necessary,  being  held  apart  by  means  of  suitable 

actors  (Fig,  657).    As  the  bn?morrbage  usually  comes  from  the  upper 

f\v  of  tlie  wound,  it  is  advisalde  to  apply  the  tirt^t  suture  in  that  situa- 

inii,  gince  if  the  But u ring  is  begun  at  the  free  end  of  the  tear  a  dead 

Ifmin?  is  often  left  toward  its   upper  extremity*  from   which  sultsequent 

emorrhage  may  occur.     Chromicized  catgut  sutures  should  be  employed, 

Jlu*v  do  not  have  to  he  removed.     Tlie  beginner  is  cautioned  against  too 

It  a  regard  for  appearances  and  attempting  to  give  the  cervix  t<JO  normal 

klouk^  inasmuch  as  the  retraction  occurring  within  the  next  few  days  may 

to  such  constriction  of  its  lumen  as  to  cause  retention  of  the  loehial 

bl  large. 

^'any  authorities  recommend  a  tight  vaginal  pack  in  this  class  of  cases, 

Ultjutit  it  will  usually  cheek  the  haemorrhage  and  may  l>e  employed  in  an 

rgency,  but  it  does  not  conifiare  in  etficiency  with   repair  by  suture. 

\V  .-  rare  cases  in  which  the  wound  extends  Ihrougli  tlie  broad  ligament 

'i''  |>eritoneal  cavity  a  tight  ]mek  may  be  introdueerh  provided  there 

M-rious   haemorrhage;   but   in   all   otlier  cases   the  only   satisfactory 

•  ;  of  dealing  with  the  condition  \^  by  laparotomy. 

treatment  of  tears  of  the  upjier  part  of  the  cervix  which  involve  the 
iterine  aegment  will  be  considered  in  the  following  section: 

RUPTURE  OF  THE   UTERUS 

necidcnt,  which  is  one  of  the  most  serious  with  wliich  the 
11  can  be  confronted,  seldom  occurs  except  in  prolonged  labors, 
ru-tanees  of  spontaneoufi  rupture  during  pregiuiney  have  been 


spontaneous  rupture  occurs  more  frequently  in  the  last  months, 

met  with  at  any  period  of  pregnancy.     Thus  31  out  of  78  cases 

luring  pregnancy  collected  l)y  Baisch  were  observed  in  the  first 

In  the  first  half  of  gestation  the  accident  is  usually  due  to 

Fi  the  interstitial  portion  of  the  tube  or  in  a  hicornuate  or  infan- 

r  to  excessive  invasion  of  the  uterine  wall  by  f<rtal  elements.   Tn 

lonths  the  condition  is  usually  associated  with  the  presence  of 

in  the  uterine  wall,  which  yields  gradually  with  the  increasing 

i'  the  organ.     Accordingly  it  occasionally  occurs  after  Ca»sarean 

II  women  whose  uteri  bad  been  previously  perforated  or  olher- 

during  curettage  or  some  otlier  operative  [procedure.     In  other 

ident  may  he  attributed  to  faulty  hypertrophy  of  the  uterine 

fuiidal  region ;  while  Poroschin  considers  that  it  may  be  due 

development  or  relative  absence  of  elastic  tissue.    Alexandroflf, 
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.: --^^    .-*-    ^LiinMl  to  attril)uUi  certain  cases  to  inherent 

■   -    •■...;>  r*^s:;itin^  from   tlie  excessive   format  ion  of 

•    -^    ::f  rvmovjil  of  an  adlierent   placenta   in   pro- 

-   nr-rdn«v>.  as  in  tlie  two  eases  (K-eurring  in  my 

i  -•    la  'f  ilis<M)vere(l. 

.:•■    ■»-'irrin«r  during  prefmaney,  the  lesion  is  al- 

.--  •-    z    i'-if  npjHT  portion  of  the  uterus.      This  is  in 

•T-.    •     :»-    '  2'::r:«;n5  observed  at  the  time  of  labor,  vhen  the 

^.         ••     •:  -i.»  :i:e  lower  segment,  and  clearly  indicates  that 

•^'-  il  factors  must  Ik)  concerned.     Contrary  to  thi* 

:iL    If  Tuptun*  nearly  always  occurs  in  the  nei<rhlHir- 

•    >    •.!.-•»  :*'i:nJ  that  it  was  situated  upon  tlie  anterior  or 

■:      .:     i   '»?  cases  in  which  the  hx-ation  of  the  ruptiin* 

:^v^'S<.  prognosis,  and  treatment  of  this  condition 

'  >^-    i^  i'wing  rupture  of  the  uterus  occurrin<r  at  thi' 

^'  ^. ;   »*?  noiiHl,  however,  that  in  a  nunil)er  of  the  case? 

rsi.r.r^'  ::'e  haemorrhage  following  the  accident  was  s** 

■  -•>*•  :"  symptoms,  tlie  condition  escaping  recrognitinn 

-V-.. .»  i^txame  necessary  for  the  removal  of  the  ftetus 

..-  .-...la:  oavity. 

•i.    risraui^vit,  as  in  the  cases  reported  by  I..eopold  an*! 

..^     .:i  ^•md.ineil  in  the  uterus,  while  the  foetus,  surroiintKHl 

.  T^    >vt»'v«:  into  the  peritoneal  cavity,  where  it  went  on  to 

r  :■-   ^:'.'^j-''.bdomifial  pregnancy.     Such  an  occurrence  is 

.  .^  »  .-!  fvvtal  death. 

^    *:  the  uterus  at  the  time  of  labor  occurs  once  in 

-•:>.  and  is  a  most  serious  complication,  as  it  nearly 

•    .'.>."?  .:'  the  fietus,  and  fre(|uently  to  that  of  the  mother 

.>  7.!cbtod  to  Bandl  for  the  first  clear  ex])lanation  as 
..  -v  -n,  its  aetiology  l)eing  inseparal)ly  connected  willi 
,.    .  .itr  uterine  segment  and  ilie  formation  of  the  con- 

,  -.  -     V  -ntluencc  of  labor  pains  the  uterus  becomes  dif- 

•*.     vrt:«»ns,  separated  liy  a  circular  ridge  of   tissue,  to 

.«  ''i!   ■"•«  rimj  is  usually  applied.     The  upper,  by  its  con- 

^,^   ..     \:.v!  the  child,  while  the  lower  underg(K»8  dilatation 

:.Mr>  'art  of  the  canal  through  wliich  the  contents  of  the 

-.w      ^11  '^»*  other  hand,  when  a  serious  ol)stacle  is  opjiosed 

•X-  H-htld,  the  active  ])ortion  of  tlie  uterus  is  stimnlate<l 

iC    ift>P'.*'     »^*  ^^  ecmtracts   it   likewise  slowly  becomes   re- 

^c4*   -twrjcin — the    contract icm    ring — eventually  .occupying 

^^^         ^^     j.ti   :han   usual.    As   a   result,    particidarly   if   the  lips 

.>   nujc^t  Mwcen   the  presenting   part   and   the   superior 

^  -  y«ttni  miction  is  exerted  uj»on  the  passive  portion  of  the 

*  *^  .ittoro  and  more  stretched,  and  thinner  and  thinner. 

.— Mfc  "^ 


^  ^       ^  j^tniction  ring  se]>arating  the  two  portions  becomes 


I 
I 
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thicker  and  more  prnnunrot,  ^o  that  it  cao  readily  hv  distin^uii^ht^d  as  a 
transver&e  or  ol>]iqiie  rid^^'o  extendiDg  across  the  alulomen  jut^t  hi'low  or 
pertmps  on  a  level  with  the  innhilietis.  The  rouod  ligaments,  likewise,  are 
subjected  to  an  ahnornial  entrain  and  remain  tense  even  in  the  intervals  be- 
tween the  uteri oe  contractions. 

As  the  process  goes  on  the  lower  segment  Ijecoines  extreniely  sensitive 
to  pressure,  the  uterine  eontractions  increase  progressively  in  frequency 
and  intensity,  and  cause  the  patient  greater  sufTering.  The  pulse  heconies 
more  rapid,  the  patient  jircsents  a  worn  and  haggarrl  appearance,  and  tlie 
contraction  ring  Wcomes  more  pronunent  ou  ]jal|jation,  Such  a  condition 
indicates  that  rupture  is  itmuinent  and  will  occur  unless  delivery  ijs 
promptly  efTectcd  in  a  conservative  manner. 

Generally  speaking,  rupture  is  more  apt  to  take  place  when  one  side  of 
the  lower  uterine  segiuent  ia  suhjected  to  greater  stretching  than  the  other. 
In  transverse  presentations  this  condition  is  most  marked  on  the  side  of 
the  uterus  occupied  by  the  head,  A  similar  danger  threatens  the  posterior 
wall  when  the  child  presents  by  the  head  and  the  jyaticut  has  a  markedly 
pendulous  abdomen. 

Excessive  stretch ing  of  the  loucr  uterine  si'gmeut,  with  conscf|Ucijt  thin- 
ger  of  rupture,  is  favored  by  any  factor  which  interferes  with  the  birth 
of  the  child,  and  more  particularly  with  the  entrance  of  the  presenting  part 
into  the  pelvis.  Such  conditions  are  most  frequently  atTordcd  by  con- 
tracted pelves,  neglected  transverse  ])r^sentalious»  hydroceplmlus,  excessive 
size  of  the  child,  and,  in  fact,  hy  any  obstacle  to  labor.  The  following 
analysis  hy  Merz  shows  the  ^etiological  factors  concerned  in  the  production 
of  lt>0  cases  of  rupture  of  ihe  ut&nis: 

€*oiitr{K-tpi1   p<^!via , . ,  70 

Negl«?t'tPi!   transverae  prcBeotation, . . , , « . .  26 

Hydrix'c'plmtiis , ...,,,.., 18 

Largfl  cljilil  or  unfavorable  prewfitatiou 10 

Stenosis  of  birtlt  c^tml ,.,.., 6 

TTauma , 6 

Pelvic  tumor   , , , «3 

Aaeitc»s * , . , 1 

0|K?mtivo  proceiiures ......................  21 

It  is  generally  hehl  that  excessive  stretching  of  the  lower  uterine  seg- 
ment can  occur  only  after  a  prolonged  second  stage,  but  Goldncr,  in  1903, 
reported  19  instances  in  which  rupture  appeared  imminent  before  the 
escape  of  the  aiuniotic  fluid.  In  these  cases  the  condition  was  associated 
with  oligoliydrarunios,  very  resistant  mendjranes,  or  a  rigid  cervix. 

It  is  customary  to  distinguish  between  spontaneous  and  tmumatie  rup- 
ture of  the  uterus.  In  the  forruer  the  accident  occurs  spontaneously,  while 
in  the  latter  it  is  usually  tfie  rcsolt  of  ill-judged  inauipulations  on  the  part 
of  the  obstetrician  in  a  uterus  wliose  lower  segment  is  so  thinned  nut  and 
distended  that  the  sUghtest  violence  proves  too  much  for  its  resisting 
powers.  In  other  cases  it  may  result  from  the  npward  extension  of  cervical 
tears,  following  ra|>id  manual  or  instrumental  dilatation  of  the  cervix. 
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Tramnatio  rupture  oceurg  relatively  frequently  when  version  is  at- 
tempted in  neglected  transver&e  presentations.  The  proper  treatment  of 
this  elates  nf  cases  requires  the  utnitist  nicety  of  judgineot,  a»  it  ig  ofttitn» 
extremely  difficult  tu  determine  whether  tlie  lower  nterine  segment  is  hj 
thinned  out  as  to  contra-indicate  attempts  at  version,  the  operation  being 
sometimes;  readily  accomplished  under  ana^sthcisia  in  cases  in  which,  at  firtt 
Fight,  it  hnil  nppenretl  iinpruetieahle;  wliereas,  in  others^,  in  which  it  eeeuied 
that  the  necessary  manipulations  would  be  without  danger,  ruptnrc  foHo^ 
the  mere  introduction  of  the  hand.  Moreover,  there  is  a  marked  ditfen 
in  the  rai>idity  with  which  overstretching  of  the  lower  uterine  segment 
comes  about,  the  conrlition  suj>ervening  very  rapidly  in  some  cases,  while 
in  others  nmny  hours  of  strong,  second-stage  pains  may  be  necessary  for 
its  production. 

Certain  women  seem  to  possess  a  predisposition  toward  rupture  of  the 
uterus,  this  assumption  being  supported  by  the  fact  that  not  a  few  case* 
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of  repeated  rupture  appear  in  the  literature.  Thus,  Mikhine  found  records 
of  13  patients,  C  of  whom  died  as  a  result  of  a  second  rupture.  It  is  cjuite 
likely  that  in  such  eircumstances  the  second  rupture  occurs  in  tissues 
already  weakened  by  tlic  previous  accident. 

Pathology. — Rupture  of  the  uterus  (X'curring  at  the  time  of  labor  is 
limited  almoi^t  entirely  to  the  lower  uterine  segment,  the  rent  usually  pur- 
suing an  oblique  direction;  although  when  it  is  in  the  immediate  vicinity 
of  the  cervix  it  frequently  extends  transversely.  On  the  other  hand,  it  is 
usually  longitudinal  when  it  oociirs  in  the  portion  of  the  uteruB  adjacent 
to  the  broad  li^nment.  and,  according  t-o  Freund,  when  it  occurs  spontane- 
ously in  neglect e<l  tninsvtTse  presentations. 

It  is  custoumry  tn  distinguish  between  eompleie  and  incomplete  ntpture, 
according  as  the  laceration  communicates  directly  with  the  abdominal  caT* 


^ 
^ 
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ity  or  18  separated  from  it  by  tlu^  peritooeal  coverini^  of  the  iiteruis  or  broad 
ligament.  The  fyrnier  is  apparently  the  more  connnon,  Jferz  having  col- 
lected 118  eoniplete  as  against  40  ineomplete  ruptures,  Lohenstiue  noted 
4(j  and  ^9  eases  respeetively  in  the  New  York  Lving-in  HospitaL 

Incomplete  ruptures  frequently  extend  into  the  broad  ligament;  in  such 
circumstances  the  hicrnorrha|:c  often  occurs  less  rapidly  than  in  the  com- 
plete variety,  the  blood  slowly  aceumulatiog  between  the  leaflets  and  lead- 
ing to  the  s5tv|iaratioB  of  the  peritoneum  from  the  surrounding  vi^eeni,  with 
the  consequent  formation  of  a  large  subperitoneal  kwmaioma.  Occasionally, 
an  effusion  of  blood  sufficiently  cojiious  to  cause  the  death  of  the  patient  may 
be  LDclose<l  between  the  structures.  More  frequently*  however,  the  fatal 
issue  dm^s  not  occur  until  ruj)ture  of  the  hauuatoma  into  the  peritoneal 
cavitv  relieves  the  pressure  which  had  previously,  to  some  extent,  restrained 
the  bleeding. 

Altliough  occurring  primarily  in  the  lower  uterine  segment,  it  is  not 
unusual  for  the  laceration  to  extend  further  upward  into  the  body  of  the 
uterus  or  downward  through  the  cervix  into  the  vagina.     The  tear  iti*elf 


\         uterus  or  aownwara  tnrougti  uie  cervix  into  me  vagma.     ine  tear  iii*eit  i 

H     usually  presents  jagged,  irregular  margins  which  are  stained  wtth  blood,  ^H 

^  Follnning  complete  rupture,  the  uterine  contents  may  cscaj^c  into  the       ^^ 

peritoneal  cavity,  \vhile  in  the  incomiilete  variety  they  usually  remain  within 
the  uterus,  but  exceptionally  they  may  come  to  lie  beneath  the  serous  cov- 
ering of  the  uterus  or  l>etween  the  leaflets  of  the  liroinl  ligament.  When  the 
presenting  part  is  firmly  engaged  at  the  time  of  rupture,  only  a  portion 
of  the  fu  tus  eseapet^,  the  ret-t  remaining  in  the  uterine  cavity. 

Symptoms,^' Hie  syruploins  of  arttiul  nipturt'  vary  considerably.  If  it 
occurs  spontaneously,  or  as  tite  result  of  traumatism  durfhg  the  later 
months  of  pregnancy,  the  patient  usually  experiences  sharp  abdominal  pain. 
In  some  cases  nuirked  synifitoms  of  collapse  immediately  suj>ervene,  but  in 
many  instances  the  patient  merely  complains  of  mahiise,  grave  symptoms 
only  occurring  later  as  the  result  of  infection  or  of  putrefaction  of  the 
foetus.  Thus,  in  one  of  my  eases,  two  weeks  elapsed  before  the  appearance 
of  alarming  sym|)toius.  Tn  the  earlier  montlis,  on  the  other  hand,  profuse 
hamiorrhage  is  the  rule,  and  the  ]>atient  rapidly  suceumlas  to  acute  anieiiiia 
if  not  ojH'rated  upon. 

If  the  accident  occurs  at  the  time  of  labor,  the  patient^  after  presenting 
for  some  tiute  the  premonitory  signs  of  the  accident,  suddenly,  at  the  height 
of  m\  intens?e  uterine  contraction  or  during  an  jntra-utcrine  manipulation, 
complains  of  a  sharp,  shooting  pain  in  tlie  lower  abdomen,  and  frcqueutly 
cries  out  that  something  has  given  way  inside  of  her.  At  the  same  time 
the  lower  uterine  segment  becomes  nmeh  more  sensitive  to  pressure.  Im- 
mediately following  thcHc  symptoms  there  is  an  absolute  cessation  of  the 
uterine  contraction.^,  and  the  fuitiont,  who  had  jireviruisly  been  in  intense 
agony,  suddenly  experiences  inajplved  relief.  At  the  same  time  there  is 
usually  some  external  haemorrhage,  altliough  in  many  eases  it  is  very  sliglit 
in  amount. 

Pal]  ad  ion  or  vaginal  examination  shows  that  the  presenting  part  has 
slipp4'd  away  from  the  su|jcrioT  strait  and  has  become  movable,  while  a 
liard,  round  body,  which  rej^resents  the  firmly  contracted  uterus,  can  b^ 
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felt  alongside  of  the  fu-ty^.  Naturally,  if  the  uterine  contents  have  e8ca|»ed 
into  the  al^dominal  cavity,  the  presentiDg  part  cannot  be  felt  on  vaginal 
examination. 

Ab  a  rule,  Bhnrtly  after  the  occurrence  of  complete  rupture,  the  patient 
presents  pyiuptoms  of  collap.se,  the  pulse  increases  markedly  in  rapidity, 
loses  tone,  and  takt^  on  a  filiform  character,  the  face  lieconics  pallid, 
assumes  a  drawn  appearance,  and  is  often  covered  with  heads  of  sweaL  If 
the  hsemorrhage  has  In^en  copious,  she  may  complain  of  chilliness,  disturb- 
ances of  vision,  and  air  hunger,  fuid  eventually  pass  into  an  unconscious 
state.  Syniptouis  of  eolh^pse.  however,  do  not  always  appear  immediate 
but  are  sometimes  deferred  for  several  hours  after  rupttire.  being  h 
marked  wiien  the  child  rcnmins  partially  within  the  uterus.  After  inooni' 
plete  rupture,  on  the  other  hand,  the  immediate  symptoms  are  sometiinea 
very  sligfjt,  hut  increase  in  severity  ai*  the  euhjieritoneal  haMnatoma  bc*comes 
lart^er,  while  actual  symptoms  of  collapse  frequently  do  not  appear  until 
secondary  rupture  into  the  peritoneal  cavity  has  taken  place. 

Occasionally  after  mcmuj>lete  rupture,  cm[ihysematous  crackling  can  be 
elicited  in  the  tissues  of  the  anterior  abLlominal  wall,  14  cases  of  tliis  char- 
acter luiviiig  been  collected  by  Disehler.  It  is  probably  usually  due  to  the 
invasion  of  the  subiieritoneal  connective  tissue  by  Bacillus  aerogenes  ca|>- 
sidatus.  It  is  true  tluit  bacteriological  ]>roof  has  not  been  adduced  in  sup- 
port of  this  statement,  hut  the  fact  that  llie  women  had  been  in  laiM>r  for 
many  hours,  and  that  many  of  the  children  were  more  or  less  putrefied, 
speaks  strongly  in  favor  of  such  a  view. 

Diagnosis. — In  cases  of  spontaneous  rnpture  during  pregnancy  the 
diagnosis  is  not  always  ensy.  If  accomjianied  by  profuse  haemorrhage, 
the  profound  collajtse  should  at  once  lead  to  a  provisional  diagnosis^  but 
in  other  cases  the  condition  usually  escapes  detection  until  the  appearance 
of  peri  ton  i  tic  symptoms.  Generally  s|  leaking,  it  may  he  said  that  a  rapid 
pulse,  slight  elevation  of  lem|>erature,  and  alHlomtoal  distention  associated 
with  very  distinct  palpation  of  the  ftrtns,  shonld  always  be  regarded  with 
grave  suspicion,  particukvrly  when  preceded  by  a  history  of  traumatism. 

On  the  other  hand,  the  diagnosis  is  usually  easy  when  the  accident 
occurs  at  the  time  of  labor,  especially  if  the  |jatient  has  been  under  super- 
vision during  its  course.  If  she  is  not  seen  until  later  tlie  characteristic 
history  and  the  collapse  are  almost  pathognomonic,  the  only  other  condi- 
tions in  which  the  latter  is  noted  before  delivery  being  in  cases  of  rupture 
of  an  advanced  extra-uterine  pregnancy,  or  of  the  premature  separation  of 
the  normally  im] Planted  iilaeenta. 

If  the  child  has  tseaped  into  the  abdominal  cavity  it  is  much  more 
readily  felt  on  palpation  than  usual,  while  on  one  side  of  it  the  hard, 
rounded  body  of  the  uterus  can  be  detected.  Moreover,  vaginal  examina- 
tion frequently  reveals  the  existence  of  a  tear  in  the  uterine  wall  through 
which  the  fingers  can  be  passed  into  the  ahdominal  cavity,  where  they 
come  in  contact  with  the  intestines.  Again,  the  fact  that  the  presenting 
part  can  no  longer  he  felt  is  conclusive  evidence  that  the  fretus  has  escaped 
from  the  uterus. 

Prognosis. — The  chances  for  the  child  are  almost  uniformly  bad,  since 
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frequently  enecuiulifi  before  tlie  o€ciirreiiw  of  the  accident.  On  tlie 
otiier  ImniL  if  it.  Las  Burvived  up  to  that  time,  its  only  chiinee  of  living  is 
afforded  by  inmiediate  extraction*  asphyxia,  the  result  of  the  separation 
of  the  placenta,  bein^  otherwise  inevitalile.  If  left  to  themselves,  the  vast 
majority  of  the  motliers  die  from  ha-morrhage  or  infection,  altliough  spon- 
taneous recovery  has  been  noted  in  exeeiitimjul  eane^.  In  the  T^  eases  re- 
ported by  Seipiade^,  wlijeh  came  to  autopsy,  death  was  due  to  infection  in 
52  per  cent,  to  haemorrhage  in  39  per  cent,  and  to  hjemorrhage  and  shock 
in  44  per  cent 

Death  from  ha-morrlmge  usually  occurs  within  the  first  few  hours, 
though  occasionally  it  may  lie  dcferrcfl  for  forty-eight  hours ;  in  infection 
the  fatal  tL-rnd nation  may  not  occur  fur  some  days. 

Sftontaneous  recovery  is  least  likely  when  the  child  has  e&caf>ed  into 
the  abdominal  cavity,  though  isolated  instances  are  on  record  in  which  tlie 
patient  has  survived  even  such  an  accident.  In  such  circujiistanecs  the 
child  is  usually  surrounded  by  fa*tal  membranes,  and  after  its  death  may 
undergo  any  one  of  the  several  eventualities  mentioned  in  the  chapter  on 
Extra-uterine  Pregnancy.  So  far  as  tlie  women  are  concerned,  even  if 
properly  treated,  the  mortality  is  very  high,  at  least  one-third  succumbing. 

Treatment — (a)  Prophtfliictic, — Intelligent  care  of  the  lying-in  woman 
should  almost  entirely  do  away  with  this  accident  Accordingly,  it  occurs 
very  rarely  in  well-regulated  hospitals  and  comparatively  frequently  in  the 
homes  of  the  poor— in  Seipiades'  series  of  5)1  cases  the  resjiective  incidence 
was  0.046  and  0.53  per  cent.  Whenever  there  is  a  possibility  of  the  ex- 
istence of  an  obstacle  to  the  birth  of  the  child,  the  obstetrician  should  al- 
ways be  on  the  alert  for  symidoms  indicative  of  impending  rupture. 
Transverse  presentations  shoidd  be  ]>romptly  delivered  by  version  as  soon 
as  the  cervix  is  fnlly  dilated ;  in  head  presentations  failure  of  engagement 
after  one  hour  of  strong  second-stage  pains  should  be  regarded  with  sus- 
picion, and  if  the  contraction  ring  rises  up  labor  should  be  promptly  ter- 
minated by  the  most  conservative  procedure.  In  neglected  cases  decapita- 
tion in  transverse  and  craniotomy  in  head  presentations  often  promise  the 
best  results.  Such  procedures  are  the  more  justifiable  in  the  eircumstances, 
as  the  children  are  usually  either  already  dead  or  have  been  exposed  to 
such  danger  that  their  elianees  of  k^ing  delivered  alive  are  very  slight. 

(b)  i'umiive. — If  the  child  is  alive  and  still  within  tlic  uterus,  or  if  it 
has  already  escaped  into  the  abdominal  cavity,  no  attenjpt  should  be  made 
to  extract  it  per  vagftujm,  but  laparotomy  should  lie  immediately  performed, 
and  folhvweit  after  rcnu)val  of  the  child,  by  whatever  o})erative  procedures 
may  be  de*  iiied  necessary — suture  of  the  tear,  supravaginal  amputation,  or 
total  removal  of  the  uterus. 

On  the  other  hand,  if  the  child  is  dead  and  still  within  the  uterus,  de- 
liverj"  may  be  effected  by  the  natural  passages  by  the  most  feasible  and  con- 
servative procedure,  after  which,  as  well  as  in  those  cases  which  are  not  seen 
until  after  delivery  per  vaginum  and  in  which  the  uterine  rupture  was  not 
recognized  until  afterwards^  various  procedures  have  been  suggested  by 
different  authorities. 

Personally,  1  believe  that  in  hospital  practice  the  best  results  will  fol- 
57* 


sm 


INJURIES 


Traiinrntic  rupture  occurs  relatively  frequently  when  version  is  at- 
tempted  in  negkcted  transverse  presentations.  The  proper  treatraent  of 
this  elass  of  cases  rcfjiiires  tlie  utmost  nicety  of  judgment,  as  it  is  ofttiin© 
extremely  dillicult  to  determine  whether  tlie  lower  uterine  segment  is  m 
thinned  out  as  to  eontra-indicate  attempts  at  version,  the  operation  bein^ 
sometimes  readily  accom[dj^ht'd  under  anaesthesia  in  cases  in  which,  at  first 
siglit,  it  had  appeared  impracticahle;  whereas,  in  others,  in  which  it  seemitl 
that  tlie  necessary  manipulations  would  he  without  danger,  rupture  followed 
the  mere  introduction  of  the  hand.  Moreover,  tliere  is  a  marked  tlifTercnpe 
in  the  ra])idity  with  which  overstretching  of  the  lower  uterine  segment 
comes  aliout,  tl)c  condition  sui>crvening  very  rapidly  in  some  cases,  while 
in  otfiers  loany  houns  of  strongs  second-stage  pains  may  be  nt^cessary  for 
its  pro<hiction. 

Certain  wouien  seem  to  possess  a  prod isjiosit ion  toward  rupture  of  the 
uterus,  this  assumption  being  supported  l>y  the  fact  that  not  a  few  cases 


FiOh 


6a8. — LoNoiTi'DiNAL  Skction  thbooob  Woman  Dtino  from  Rupture  oftb£  U 

(Zwcifcl), 


of  repeated  rupture  appear  in  the  literature.  Thus,  Mikhine  found  records 
of  13  patients,  6  of  whom  died  as  a  result  of  a  second  rupture.  It  is  quite 
likely  that  In  such  cireunistances  the  second  rupture  occurs  in  tissue* 
already  weakened  hy  the  previous  accident, 

Patholoi^. —  ihjpture  of  the  uterus  occurring  at  the  time  of  lalior  is 
limited  almost  entirely  to  the  lower  uterine  segment,  the  rent  usually  pur- 
suing an  oblique  direction;  although  when  it  is  in  the  immediate  vicinity 
of  the  cervix  it  frequently  extends  transvcrs(dy.  On  the  other  hand,  it  ifi 
usually  longitudinal  when  it  occurs  in  the  portion  of  the  uterus  adjacent 
to  the  broad  ligament,  and,  according  to  Freond,  w^hen  it  occurs  spontane- 
ously in  ne<»kTted  transverse  presentations. 

It  is  custoniary  to  distinguish  lietween  rompfffe  and  incomplefr  rttpturti, 
according  as  the  laceration  communicates  directly  with  the  abdominal  cat* 


i 


I 


ity  or  is  separated  from  it  by  thu  peritoneal  covering  of  the  litems  or  broad 
ligament.  The  former  is  apparently  the  more  common,  Merz  liaving  col- 
lected 118  complete  as  against  46  incomplete  riiptorcs.  Lobenstine  noted 
4G  and  29  cases  re?|»ectively  in  the  New  York  J^ying-in  Ilosfiita!. 

Incomplete  nii«tiires  frequently  extend  into  the  broad  ligament;  in  such 
circumetances  the  hapniorriiagc  often  occurs  less  rapidly  than  in  the  com- 
plete variety,  the  blood  t^lowly  accumulating  between  the  leaflets  and  lead- 
ing to  the  separation  of  the  jieritoneum  from  the  surrounding  vii^eera,  with 
the  consequent  formation  of  a  large  aubpenioneal  htvmaioma.  Occasionally, 
an  etfusion  of  blood  sutTieiently  copious  to  cause  the  death  of  the  patient  may 
he  Inclosed  between  the  structures.  More  frequently,  however,  the  fatal 
issue  does  not  occur  until  ru[»ture  of  the  ha?matoma  into  the  peritoneal 
cavity  relieves  the  pressure  which  had  previously,  to  some  extent,  restrained 
the  bleeding. 

Although  occurring  primarily  in  the  lower  uterine  segment,  it  is  not 
unusual  for  the  laceration  to  extend  further  ujuvard  into  the  body  of  the 
uterus  or  downward  through  the  cervix  into  the  vagina.  The  tear  itself 
usually  presents  jagged,  irregular  margins  wdiich  are  stained  with  blood. 

FidloHing  coujplete  rupture,  the  uterine  contents  may  escape  into  the 
peritoneal  cavity,  while  in  the  inconiplete  variety  they  usually  remain  within 
the  uterus,  but  exceptionally  tliey  may  come  to  lie  beneath  the  serous  cov- 
ering of  tlie  uteruB  rrr  between  the  leatlets  of  the  broad  ligament.  When  the 
presenting  part  is  firmly  engaged  at  the  time  of  rupture,  only  a  portion 
of  the  fietus  escapes,  the  rest  remaining  in  the  uterine  cavity. 

Symptoms. — The  syuijjtoms  of  netual  rupture  vary  eonsiderahly.  If  it 
occurs  spontaneously,  or  m  the  rrsuU  of  traiiiuatii^m  during  the  later 
months  of  pregnancy,  the  patiertt  usually  experiences  sharp  abdominal  pain. 
In  some  cases  marked  symptojus  of  collapse  immediately  supervene,  but  in 
many  instances  the  patient  merely  complains  of  malaise,  grave  symptoms 
only  occurring  later  as  the  result  of  infection  or  of  putrefaction  of  the 
fa4us.  Thus,  in  one  of  my  cases,  two  weeks  elajiscd  before  the  appearance 
of  alarming  symjdoms.  In  the  earlier  months,  on  the  other  hand,  profuse 
hgemorrhage  is  tlie  rule,  and  the  patient  rapidly  succumbs  to  acute  anemia 
if  not  operated  ui>*uh 

If  the  accident  occurs  at  the  time  of  labor,  the  patient,  after  presenting 
for  some  time  the  premonitory  signs  of  the  accident,  suddenly,  at  the  height 
of  an  intense  uterine  contraction  or  during  an  intra-uterine  manipulation, 
complains  of  a  sharp,  shooting  pain  in  the  lower  alidonien,  and  frequently 
cries  out  that  something  has  given  way  inside  of  her.  At  tlie  same  time 
the  lower  uterine  segment  becomes  much  more  sensitive  to  pressure.  Im- 
mefliately  foUowing  these  symptoms  there  is  an  absolute  cessation  of  the 
uterine  contractions,  and  the  fiatient,  who  had  previously  been  in  intense 
agony,  suddenly  ex]>erienees  mapked  relief.  At  the  same  time  there  [^ 
nsually  some  external  biemorrliage,  although  in  many  cases  it  is  very  slight 
in  amount. 

Palpation  or  vaginal  exsniiination  shows  tliat  the  ])resenting  jmrt  lias 
slipped  away  from  the  sufierior  strait  and  has  become  movalile,  while  a 
hard,  nmnd  body,  which  represents  the  firndy  contracted   uterus,  can  be 
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Mt  «leQ|!8ide  of  the  fcctus.  Naturally,  it"  the  uterine  oontonts  have  e^caj^jt! 
iiittt  the  »!Hloniinal  cavity,  the  pregentiDg  part  cannot  bo  felt  un  vaginal 
examiiiatlan. 

As  a  rule,  shortly  afttr  the  o<"ti]rreiicc  of  complete  rupture,  the  patient 
ppoeaits  gi}Tiiptonie  of  collaiii^e,  the  piiltsc  increases  luarkcLlly  in  rapidity, 
lo&m  tone^  and  takes  on  a  filiform  character,  the  fiice  becomes  paJli<h 
a^unies  a  drawn  appearance,  and  is  often  covered  with  l>cads  of  sweat*  If 
the  haemorrhage  has  been  copious,  she  may  complain  of  chilliness,  disturb- 
anoes  of  vision,  and  air  hunger,  and  eventually  pass  into  an  unconscious 
state.  Symjjtoma  of  collajise,  however,  do  not  always  aj^pear  immediately, 
but  are  sometimes  deferred  for  several  hours  after  rupture,  beinor  less 
marked  when  the  child  renmins  partially  within  the  uterus.  After  incom- 
plete ni [it lire,  on  the  other  hand,  the  immediate  Byniptoms  are  eornetiiues 
very  elight  hut  increase  in  severity  as  the  Hubperitoneal  ha^matoma  btx-omes 
larger,  while  actual  symptoms  of  collapse  frequently  do  not  appear  until 
secondary  rupture  into  the  peritoneal  cavity  has  taken  jdace. 

Oecasioiuilly  after  inc'omj>lete  rupture,  emphysematous  crackling  can  be 
elicited  in  the  tivssues  of  tlie  anterior  abdominal  wall,  14  cases  of  this  char- 
acter  having  been  collected  by  Disehler.  It  is  probably  usually  due  to  the 
invasion  of  tlie  su!i peritoneal  connective  tissue  by  Bacillus  aerogenes  cap- 
sulatus.  It  is  true  that  bacteriological  proof  has  not  been  adduced  in  su|»* 
port  of  this  statement,  hut  the  fact  timt  the  wonu:'n  had  been  in  labor  for 
many  hours,  and  that  many  of  the  children  were  more  or  less  putrefied, 
F|}eaks  strongly  in  favor  of  sucli  a  view, 

Diag^nosis.^ — In  cases  of  spontaneous  rupture  during  pregnancy  the 
diagnosis  is  not  always  c^wi^y.  If  aecoinpanied  by  profuse  ]ia?morrhage, 
the  profound  collapse  should  at  once  lead  to  a  provisional  diagnosis,  bat 
in  other  cases  the  condition  usually  escapes  detection  until  the  appearance 
of  peri  ton  i  tic  symptoms,  fJenerally  sjieaking,  it  may  be  said  that  a  rapid 
pulse,  slight  elevation  of  temjieriiture,  and  ahib>minol  distenticm  associated 
with  very  distinct  paljiation  of  the  fcetus,  should  always  be  regarded  with 
grave  susincion,  particularly  when  j>receded  by  a  history  of  traumatism. 

On  the  other  hand,  the  diagnosis  is  usually  easy  when  the  accident 
occurs  at  the  time  of  hiijor,  especially  if  the  patient  has  been  under  suptT- 
vision  during  its  course.  If  she  is  not  seen  until  later  the  characteristic 
history  and  the  collapse  are  almost  pathognomonic,  the  only  other  eondi^ 
tions  in  whieli  the  latter  is  noted  before  delivery  lieing  in  cases  of  rupture 
of  an  advanced  extni-uterine  jiregnaney,  or  of  the  premature  separation  of 
the  normally  im|jhinted  placenta. 

If  the  child  has  escaited  into  the  abdominal  cavity  it  is  much  more 
readily  felt  on  pal]>ation  than  usual,  while  on  one  side  of  it  the  hard, 
rounded  body  of  the  uterus  can  he  detected.  Moreover,  vaginal  examina- 
tion frequently  reveals  the  existence  of  a  tear  in  the  uterine  w^all  through 
which  the  fingers  can  be  passed  into  the  alidominal  cavity,  where  they 
come  in  contact  with  the  intestines.  Again,  the  fact  that  the  presenting 
part  can  no  longer  be  felt  is  conclusive  evidence  that  ttie  fcetus  has  escaj>ed 
from  the  uterus. 

Prognosis. — The  chances  for  the  child  are  almost  uniformlv  Imd    <'\vh^ 
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frtHjuently  sucfiiinhs  before  the  occurrence  of  tht*  accident.  On  the 
other  hand,  if  it  has  survived  up  to  that  time,  it»  only  chance  of  living  is 
afforded  by  immediate  extraction,  asphyxia,  the  result  of  the  separation 
of  the  placenta,  heing  otherwise  incri tabic.  If  left  to  themsclvi78,  the  vast 
majority  of  the  motliers  die  from  hppmorrhage  or  infection,  although  spon- 
taneous recovery  has  been  noted  in  excei)tituiHl  eaho^.  In  the  23  eases  re- 
ported by  Scipiades,  wliicli  came  to  autopsy,  death  was  due  to  infection  in 
52  per  eent.^  to  ha&morrhage  in  39  per  cent.,  and  to  haemorrhage  and  gliock 
in  41  per  cent. 

Death  from  haemorrhage  usually  occurs  within  the  first  few  hours, 
though  occasionally  it  may  he  deferred  for  forty-eight  hours;  in  infection 
the  fatal  ttTmi nation  may  not  occur  for  iiome  days. 

Spontaneous  recovery  is  least  likely  when  the  child  has  escaped  into 
the  abdominal  cavity,  though  isolated  instanccft  are  on  record  in  which  the 
patient  has  survived  even  such  an  acciflcut.  In  such  circumstances  the 
child  is  usually  gurrounded  by  fa?tal  membranes,  and  after  its  death  may 
undergo  any  one  of  the  several  eventualities  mentioned  in  the  chapter  on 
Extra*uterme  Pregnancy.  So  far  as  the  women  are  concerned,  even  if 
properly  treated,  the  mortality  is  very  high,  at  least  one-third  succumbing. 

Treatment. —  (a)  rrophjiiactic. — Intelligent  care  of  the  lying-in  woman 
shoub!  almost  entirely  do  away  with  this  ac*cident.  Accordingly,  it  occurs 
very  rarely  in  well-regulated  hospitals  and  comparatively  frequently  in  the 
homes  of  the  poor — in  Scipiades'  series  of  1*1  cases  the  respective  incidence 
was  0.04(>  and  0.53  per  cent.  Whenever  there  is  a  possibility  of  the  ex~ 
ifitenee  of  an  obstacle  to  the  birth  of  the  child,  the  olistetrieian  should  al- 
ways be  on  tlie  alert  for  symptoms  indicative  of  impending  rupture. 
Transverse  presentations  should  he  promptly  delivered  by  version  as  soon 
as  the  cervix  is  fully  dilated;  in  head  presentations  failure  of  engagement 
after  one  hour  of  strong  second-stage  pains  should  be  regarded  with  sus- 
picion, and  if  the  contraction  ring  rises  up  labor  should  be  promptly  ter- 
minated by  the  most  conservative  procedure.  In  neglected  cases  decapita- 
tion in  transverse  and  craniotomy  in  head  presentations  often  promise  the 
best  results.  Such  procedures  are  the  more  justifiable  in  the  circumstances, 
as  the  children  are  usually  cither  already  dead  or  have  been  exposed  to 
such  danger  that  their  chances  of  being  delivered  alive  are  very  slight. 

(b)  (Uimfive.'^lt  the  child  is  alive  and  still  within  the  uterus,  or  if  it 
has  already  escafRd  into  the  abdominal  cavity,  no  attempt  should  he  made 
to  extract  it  per  mgitmrn,  but  laparotomy  should  he  immediately  performed, 
and  followed,  after  removal  of  the  cbild^  liy  whatever  operative  procedures 
may  Ijc  deemed  oe<\'ssary — suture  of  the  tear,  supravaginal  amputation,  or 
total  removal  of  the  uterus. 

On  the  other  hand,  if  the  child  is  dead  and  still  within  the  nterua,  de- 
livery may  be  effected  by  the  natural  passages  by  the  most  feasilde  and  con- 
servative procedure,  after  whicli,  as  well  as  in  tliose  cases  which  are  not  si^en 
until  after  deliver}'  per  vaginam  and  in  which  the  uterine  rupture  was  not 
recognized  until  afterwards,  various  procedures  have  f)een  suggested  by 
different  authorities. 

Personally,  I  believe  that  in  hospital  practice  the  best  results  will  fol- 
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low  laparotoniv,  no  matter  what  the  clia racier  of  the  tear,  or  the  extent  of 
the  ha^morrluige ;  for  the  reapoii  that  it  is  often  difricult  to  detemiiiie  the 
extent  of  the  laceration,  and  fiirthennore  that  it  is  absolutely  impo^ible 
to  foretell  whether  tl*o  ha^niorr!ia>(e  can  he  controlle*!  by  simple  proeedun^s; 
and,  even  if  these  Biiceeed,  whetlier  the  result  will  be  permanent,  I  there- 
fore agree  with  Fritpch,  Varnier,  Zweifeh  and  Miinro  Kerr,  who  hold  ttiat 
it  is  only  by  0|tenjng  the  abdomen  that  one  can  be  assured  at^ainst  all 
further  risk  of  hanuorrluige.  On  the  otlitT  hand,  in  outside  practice,  and 
particularly  in  cases  of  incomplete  ru|>ture,  radical  surgical  treatment  is> 
usually  inadvisalvle,  go  that,  after  delivering  the  child  and  placenta,  one 
must  be  crantent  with  the  employment  of  palliative  measures. 

IMany  aulliorities,  however,  agree  that,  iuasniuch  as  the  danger  to  be 
ai>i>rehended  in  eases  of  ineonii»lete  rupture  ie  haemorrhage,  laparotomy 
should  be  performed  only  when  the  loss  of  blood  is  profuse,  but  that  in  all 
other  cases  equally  gowl,  if  not  better,  results  may  be  obtained  by  draining 
or  packing  the  rufrture  from  the  vagina.  Selimit,  Klien,  Scipiade^,  and 
others  have  collected  large  series  of  cases  wliicli  apparently  bear  out  this^ 
contention. 

My  own  experience  leads  nie  to  believe  that  it  is  usually  irrational  to 
adoj)t  fiueli  {procedures  as-  a  matter  of  ehoiee.  as  occasionally  w^oiuen  who 
are  apparently  in  excellent  condition  shortly  after  the  occurrence  of  the 
r\ipture  nuiy  begin  to  bleed  profusely  some  hours  later,  and  may  die  before 
operative  measures  can  be  instituted.  Furthermore,  I  do  not  believe  that 
the  statistical  evidence  tliiis  far  adduced  gives  a  correct  idea  of  the  relative 
merits  of  the  two  methtKls  of  treatment,  for  the  reason  that  packing  is 
nsiially  em]iloyed  in  the  milder  and  more  favorable  cases,  while  radical 
surgical  measures  are  practically  limited  to  tlie  desperate  eases,  which 
would  naturally  lead  one  to  overeat inuite  the  dangers  of  radical  intervention. 

INSTRUMENTAL  PERFORATION  OF  THE  UTERUS 

Reference  has  already  lieen  made  to  perforation  of  the  uterus  following 
attempts  at  criminal  abortion  or  in  the  effort  to  remove  placental  tissue  by 
means  of  the  curette  or  po!yj)us  forceps,  after  an  incomplete  aljortion. 
Similar  accidents  likewise  occasionally  occur  as  the  result  of  want  of  skill 
on  the  part  of  the  ol>stetrieian  in  full-term  labor,  when  either  tlie  uterus  or 
the  vaginal  vault  may  he  perforated.  As  has  already  been  {jointed  out,  in 
cases  of  this  character,  loops  of  intestine  frequently  prolapse  through  the 
rupture.  Under  such  circumstances  laparotomy  is  the  ideal  treatment, 
though,  in  the  absence  of  prolapse  of  the  intestines,  cases  are  recorded  in 
which  recovery  occurred  spontaneously  under  wliat  were  apjiarently  most 
unfavorable  circumstances. 


PERFORATtON  OF  THE  GENITAL  TRACT  FOLLOWrNG 

NECROSIS 

In  obstructed  labor  the  tissues  in  various  portions  of  the  genital  trad 
may  l^e  forcibly  compressed  between  the  head  and  the  bony  canaL     If  the 


LITERATURE 


865 


pressure  is  trani^itnry  it  is  without  Biguillcance;  but  if  it  is  lonf,'  contiimed 
neeroHis  results,  and  after  a  few  days  the  area  ini plicated  slouglis  away  su 
that  perforation  foRows. 

In  most  cases  of  this  character  the  perforation  occurs  behveen  the 
vagina  and  the  bladder,  giving  rise  to  a  vesico-mginnl  fUtuIa.  Less  fre- 
quently the  anterior  lip  of  the  cervix  is  compressed  against  the  symphysis 
pubis,  and  an  abnormal  conmmnication  is  eventually  established  between 
the  cervical  canal  and  the  bladder — cennco^esicai  fistula. 

If  the  patient  is  not  infected  the  fistulous  tract  frequently  heals  with- 
out further  treatment.  In  other  cases,  however,  it  may  |K-n'sist,  when  a 
subsequent  plastic  operation  becomes  necessary  for  its  cure. 

Occasionally  the  posterior  wall  of  the  uterus  may  be  subjected  to  so 
much  pressure  against  the  promontory  of  the  saeruia  that  necrosis  results, 
and  a  connection  is  established  with  Douglas's  cul-de-sac.  If  infection 
oceiiTB  the  accident  is  usually  followed  by  septic  peritonitis.  Fortunately, 
recovery  usually  follows  without  further  complications,  inasmuch  as  a  local- 
ized peritonitis  leads  to  the  formation  of  adhesions  between  the  posterior 
wall  of  the  uterus  and  the  pelvic  peritoneum,  thereby  doing  away  with  the 
possibility  of  a  general  peritoneal  infection.  It  should  be  remenibered  that 
similar  lesions  may  occur  in  the  rare  eases  in  which  exostoses  or  bony 
spicules  ]irotrude  from  the  walls  of  the  birth  canal,  as  in  pelvic  spinosa. 
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Cir AFTER  XLTI 

PBOLATSE   OF   THE    CMBILiCAL  <:ORD— AfHPnVXTA    NEONATORUM- 
ftUDDEN     DEATH    DURING    LABOR 


PROLAPSE  OF  THE  UMBILICAL  CORD 

It  is  onstnniary  to  (1istmii;:iiisli  betwrtii  presenlation  and  prolapm  of  the 
funis  or  umbilical  cord.  In  the  fornic'r  the  cord  can  be  ]>al|mted  through 
the  iDtaet  iiiend)nine.^,  while  in  the  bitter  a  loop  of  it  jirotrudes  through  the 
cervix  into  the  vagina,  and  exceptionally  emerges  from  the  vulva. 

In  general  it  may  be  said  that  any  factor  which  interferes  with 
the  accurate  adaptation  of  the  prcR^nting  part  to  the  superior  strait 
predisposes  to  prolapse  of  the  e*>rd.  Aeeordingly,  the  accident  occurs  most 
commonly  in  trans vertie  and  foot,  and  less  often  in  frank  breech  presenta- 
tions. On  the  other  hand,  it  h  rarely  oliserved  when  the  child  presents  by 
the  head,  unless  accommodation  is  interfered  with  as  a  result  of  a  con- 
tracted pehis,  excessive  development  of  the  fietus,  hydramnios?,  or  abnormal 
fiaccidity  of  the  lower  uterine  se^nuent.  For  this  reason  it  is  much  more 
common  in  niuiti parous  than  in  priraiparous  women. 

Prolapse  of  the  cord  is  without  appreciable  effect  upon  the  course 
of  labor  so  far  as  the  mother  is  concerned.  On  the  other  hand,  it  is 
one  of  the  most  frequent  causes  of  fa4al  deatli,  compression  between  the 
presenting  part  and  the  pelvic  wall  interfering  with  the  circulation  to 
such  an  extent  that  asjdiyxia  and  inevitalile  death  often  follow  unless 
prompt  delivery  is  ciTected.  The  daufjer  is  greater  in  vertex  than  in  other 
presentations,  for  Uie  reason  that  there  is  less  likelihood  tliat  the  cord 
will  escape  compression  when  the  jielvic  canal  is  filled  out  hy  the  hard, 
rounded  liead  than  Ijy  the  softer  and  more  irregularly  shaped  part  in  other 
presentations. 

Presentation  of  the  funis  is  diagnosed  wtien  on  palpation  a  soft,  pul- 
sating, cord-hke  body  can  be  felt  through  the  membranes.  In  many  in- 
stances, however,  its  recognition  is  only  possilde  when  the  cord  is  in  direct 
contact  with  the  presenting  part. 

Prolajise  of  the  cord,  on  the  other  hand,  is  readily  recognized,  since 
on  vaginal  examination  the  fingers  come  directly  in  contact  with  a  loop, 
while  exceptionally  the  structure  may  protrude  from  the  vulva.  Mistakes 
are  hardly  possible  if  the  fa-tus  is  alive,  as  distinct  pulsations  are  felt, 
although  in  their  aljsence  the  condition  is  eoraetimes  overlooked  on  super- 
ficial examiunlion. 

The  possibilitv  of  prolapse  of  the  cord  should  be  particularly  borne  in 
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mind  in  multiparous  women  in  whom  the  memhranes  rupture  while  the 
head  is  still  freely  movable  above  the  superior  strait.  In  such  eases  the 
sudden  cessation  of  the  foetal  heart-beat  renders  the  diagnosis  almost  cer- 
tain, even  without  vaginal  examination. 

Treatment. — The  treatment  to  be  pursued  in  any  given  case  depends 
mainly  upon  the  degree  to  which  the  cervix  is  dilated,  and  to  a  lesser  ex- 
tent upon  the  presentation  of  the  child.  In  cases  of  presentation  of  the 
funis  there  is  no  immediate  danger  of  compression  so  long  as  the  mem- 
branes remain  intact,  and  for  this  reason  every  precaution  should  be  taken 
to  avoid  their  premature  rupture,  vaginal  examinations  being  made  with 
the  utmost  gentleness.  At  the  same  time  the  obstetrician  should  hold  him- 
self in  readiness  to  effect  delivery  as  soon  as  the  cervix  is  sufficiently  dilated. 

In  prolapse  of  the  cord,  provided  dilatation  is  complete,  the  life  of  the 
child  can  often  be  saved  by  prompt  delivery.  In  cephalic  presentations  this 
can  usually  be  effected  more  rapidly  by  version  than  by  forceps,  unless  the 
head  is  already  deep  down  in  the  pelvic  canal.  In  breech  presentations  a 
foot  should  be  brought  down  and  followed  immediately  by  extraction.  In 
transverse  presentations  version  is  indicated. 

On  the  other  hand,  when  the  cervix  is  only  partially  dilated,  the  chances 
of  a  favorable  outcome  for  the  child  are  markedly  diminished.  If  the 
head  is  not  deeply  engaged  the  patient  should  be  placed  in  the  knee-chest 
position,  the  entire  hand  introduced  into  the  vagina,  and  an  attempt  made 
to  push  the  cord  up  into  the  uterus  and,  if  possible,  to  carry  it  over  some 
projecting  portion  of  the  child's  body.  If  the  cord  remains  in  the  uterus 
the  patient  should  be  made  to  lie  upon  the  side  toward  which  the  child's 
back  is  directed  in  the  hope  of  avoiding  compression. 

In  the  majority  of  cases,  however,  the  prolapse  recurs  again  as  soon  as 
the  hand  is  removed.  In  such  circumstances  an  improvised  repositor  will 
sometimes  serve  us  in  good  stead,  although  the  results  attending  its  use  are 
usually  unsatisfactory.  A  piece  of  bobbin  is  firmly  attached  to  the  free  end 
of  a  sterile  bougie  in  such  a  manner  as  to  leave  a  loop  several  inches  long. 
This  is  then  passed  around  the  prolapsed  cord  and  slipped  over  the  tip  of 
the  bougie.  By  this  means  the  cord  can  readily  be  carried  up  into  the 
uterus,  after  which  it  may  be  freed  from  the  repositor  by  bringing  the  loop 
in  contact  with  a  portion  of  the  child  and  making  traction  upon  it  so  as  to 
cause  it  to  slip  off  from  the  tip  of  the  bougie.  In  the  great  majority  of 
cases  the  condition  recurs  as  soon  as  the  repositor  is  removed;  to  insure 
against  such  an  accident  the  bougie  may  be  left  in  the  uterus. 

Occasionally  the  tendency  to  prolapse  may  be  overcome  by  placing  the 
patient  in  the  knee-chest  position  until  engagement  of  the  presenting  part 
occurs,  when  the  cord  cannot  get  past  it.  In  most  cases,  however,  these 
manoeuvres  prove  ineffectual,  and,  unless  the  resistance  offered  by  the  cervix 
can  be  promptly  overcome,  the  death  of  the  child  becomes  almost  inevitable 
in  vertex,  and  only  somewhat  less  so  in  breech  and  transverse  presentations. 

In  exceptional  cases,  if  the  child  is  in  good  condition,  excellent  results 
may  be  obtained  by  manual  dilatation  of  the  cervix,  or  by  vaginal  hyster- 
otomy, followed  by  prompt  version  and  extraction.  On  the  other  hand,  if 
the  pulsations  in  the  cord  are  weak  or  have  ceased  altogether,  such  a  pro- 
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eediiro  should  not  be  adopted,  inai?iimch  as  the  child  has  either  already 
perished  or  will  die  before  delivery  eaii  be  effected.  If,  however,  the  cervix 
is  fully  dilated,  such  limitations  do  nut  hold  good,  as  oecaaionally  a  child 
Ihat  h  apfjarently  hopelessly  lost  niay  !te  rescued, 

ASPHYXIA 

Normally  the  fcehis  while  it  reraains  in  Ibe  uterus  is  in  a  condition  of 
apna?a,  being  satisfactorily  supplied  with  oxygen  by  means  of  the  placental 
eirculation.  An?  soon  as  delivery  occurs,  owing  to  the  se|>aralion  of  tbe 
placenta  or  to  the  great  diminution  in  it*  area  of  attachment,  thrs  source  of 
oxygen  is  entirely  cut  off,  or  so  greatly  red  need  that  the  necessity  for  active 
respiration  arises.  Generally  speaking,  imperfect  oxygenation  should  be 
considered  as  the  primary  factor  in  the  establisbment  of  this  function,  al- 
though numerous  accessory  causes  come  into  [day  during  tbe  act  of  de- 
livery and  just  after  birth. 

Exceptionally,  as  tbe  result  of  compression  of  tbe  prolapsed  cord,  pre- 
mature separation  of  tbe  placenta,  or  much  less  conmionly  of  tetanic  con- 
traction of  the  uterus*  tbe  normal  supply  of  properly  aerated  blood  through 
the  uml>ilical  vessels  may  he  cut  off  or  interfered  with  while  tbe  child  is  still 
within  the  uterus.  Occasionally  a  similar  condition  may  Ijc  brought  aliout 
hy  compression  against  the  symphysis  of  a  cord  wliicb  is  wrajjped  around 
tbe  neck  of  the  child,  while  now  and  again  asphyxia  and  even  death  may 
result  when  the  head  is  on  the  perineuuK  owing  to  excessive  retraction  of 
tlie  active  segment  of  the  uterus,  with  a  consequent  diminution  in  tbe  area 
of  placental  attachment. 

As  a  result  of  tbe  action  of  any  of  these  factors  tbe  cluld  may  take  its 
first  hreath  while  still  in  the  uterus  or  in  tbe  h>wer  portion  of  the  birth 
canal  In  the  former  ease  it  may  draw  a  certain  quantity  of  amniotic  fluid 
into  its  hings,  and  when  respiration  begins  while  the  head  is  in  the  vagina^ 
a  certain  amount  of  mucus  is  liable  to  be  asjdrated.  Tn  either  exont  the 
needed  oxygen  is  not  obtained^  and  tbe  resulting  air  hunger  leads  to  in- 
creased respiratory  etforts,  which  are  nevertheless  of  no  avaiL  Gradually 
the  accumulation  of  carlion  dioxide  and  oilier  excrementitious  materials 
in  tbe  fo'tal  organism  leads  to  such  a  pronounced  decrease  in  tbe  irritability 
of  the  medulla  that  eventually  the  attempts  at  respiration  cease,  the  int(  r- 
vals  l»etween  tbe  pulsations  of  tbe  heart  become  longer  and  longer,  and  tbe 
child  dies  from  as|*byxia. 

Again,  jircssure  exerted  upon  the  brain  in  dilTicult  labf>TS  or  in  operative 
piroeedures  may  lead  to  vagus  irritation  and  consequent  slowing  of  the  lieart. 
As  a  result  of  tlie  interference  with  the  fo'tal  circulation  tbe  blood  becomes 
poorer  in  oxygen  and  richer  in  excrementitious  material;  this  goes  on  until 
at  last  the  irritalulity  of  the  medulla  becomes  so  lowered  that  the  usual 
stimuli  fail  to  call  forth  the  first  respiratory  movement  and  asphyxia  results. 

The  most  frequent  causes  of  cerebral  compression  are  attempts  on  the 
part  of  the  uterus  to  force  tbe  head  through  a  contracted  superior  strait, 
excessive  pressure  exerted  by  the  blades  of  tbe  forceps,  and  intra-cranial 
haemorrhage.     When  limited  to  tbe  cerebral  hemispheres  a  very  consider- 
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able  effusion  of  blood  may  occur  without  exerting  a  deleterious  effect  upon 
the  foetus;  but  if  the  base  of  the  brain  is  implicated  a  much  smaller  amount 
may  give  rise  to  serious  disturbances. 

Diagnosis. — The  importance  of  watching  for  manifestations  pointing 
to  threatened  intra-uterine  asphyxia  cannot  be  overestimated,  inasmuch  as 
their  recognition  frequently  affords  the  indication  for  operative  delivery, 
without  which  the  life  of  the  child  is  inevitably  lost. 

The  most  characteristic  symptom  is  afforded  by  changes  in  the  foetal 
pulse-rate.  At  first,  as  a  result  of  momentary  compression  of  the  brain  or 
interference  with  the  placental  circulation,  it  becomes  slower  with  each 
uterine  contraction,  but  regains  its  normal  frequency  in  the  intervals  be- 
tween the  pains.  As  the  condition  becomes  more  serious,  the  remissions 
fail  to  occur  and  the  pulse  becomes  slower  and  slower  and  eventually  the 
heart  ceases  to  beat.  For  practical  purposes  it  is  well  to  assume  that  a 
pulse-rate  of  100  or  less  is  incompatible  with  prolonged  life  for  the  foetus, 
and  under  such  circumstances  rapid  delivery  is  indicated,  provided  it  can  be 
accomplished  without  too  great  risk  for  the  mother.  Exceptionally,  the 
first  sign  of  asphyxia  is  a  marked  increase  in  the  frequency  of  the  foetal 
pulse,  which  may  vary  from  160  to  200.  The  acceleration,  however,  is  only 
transient,  and,  as  a  rule,  soon  gives  place  to  a  marked  slowing,  which 
becomes  still  more  perceptible  as  the  fatal  termination  is  approached. 

In  vertex  presentations  another  characteristic  sign  of  impending  as- 
phyxia is  the  escape  of  meconium.  This  is  due  to  relaxation  of  the  sphinc- 
ter ani  muscle  induced  by  faulty  aeration  of  the  blood.  In  breech  presen- 
tations, of  course,  this  symptom  is  without  significance,  and  is  to  be 
regarded  as  a  purely  mechanical  result  of  pressure  applied  to  the  abdomen 
of  the  foetus.  Accordingly,  whenever  the  amniotic  fluid  in  a  vertex  presen- 
tation presents  a  yellowish-green  appearance  and  contains  flakes  of  mecon- 
ium, we  may  conclude  that  the  child  is  in  danger,  and  that  the  only  hope  for 
its  safety  lies  in  prompt  delivery. 

Especially  in  difficult  breech  extractions,  when  delay  is  experienced  in 
delivering  the  head,  signs  of  asphyxia  may  appear  in  a  child  which  was 
apparently  in  excellent  condition  before  the  operation.  In  such  cir- 
cumstances the  finger  in  the  child^s  mouth  can  readily  appreciate  the  fact 
that  vigorous  inspiratory  movements  are  being  made.  A  similar  phenom- 
enon may  occasionally  be  observed  in  vertex  presentations,  when  the  head  is 
arrested  on  the  pelvic  floor,  the  movements  of  the  mouth  being  felt  or 
seen  through  the  thinned-out  perineum. 

Very  exceptionally  the  child  may  not  only  make  inspiratory  efforts,  but 
actually  give  utterance  to  sounds  in  uiero — vagitus  uterinus.  For  the  pro- 
duction of  this  phenomenon  it  is  essential  that  air  gain  access  to  the  foetus, 
its  entrance  into  the  uterus  sometimes  resulting  from  the  introduction  of 
the  hand  or  instruments.  A  very  characteristic  example  of  this  phenom- 
enon has  been  recorded  by  Bucura,  who  has  collated  the  literature  bearing 
upon  the  subject  up  to  1904. 

After  delivery  the  asphyxiated  child  may  present  one  of  two  appear- 
ances— asphyxia  pallida  or  asphyxia  livida.  In  both  respiration  is  in  abey- 
ance or  occurs  only  in  gasps,  while  the  heart  beats  slowly  and  feebly.    In 
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the  foriner  the  surface  of  the  body  is  pale  and  cold,  the  extremitieg  hang 
limp,  and  the  child  fails  to  respond  to  the  usual  external  stiTinili.  Tn  the 
latter,  on  the  other  hand,  it  presents  a  con|?ested  or  livid  appearance,  which 
19  xisually  attrihuted  to  overdiBtention  of  the  right  heart  and  the  inferior 
vena  cava.  This  form  of  asphyxia  is  usually  more  amenable  to  treatment 
than  the  pallid  variety, 

Pro^osis.^ — Asphyxia  neonatorum  is  always  serious.  The  prognosis  is 
relatively  favorable  w^hcn  the  condition  is  due  to  mechanical  interfer- 
ence \^nth  the  placental  circulation,  but  is  far  less  so  when  it  results  from 
injuries  to  the  brain,  such  as  iutra-cranial  hamiorrhage,  fractures,  or  de- 
pressionj^  of  the  skull. 

Treatment.— Normally,  the  child  should  make  its  first  inspiratory  move* 
nient  a  few  moments  after  it  emerges  from  the  vulva.  If  this  does  not 
occur,  the  feet  being  grasped  by  the  fingers  of  one  hand  and  the  child  sus- 
pended  with  its  lu/ad  downward,  its  body  should  be  slapiied  vigorously  with 
the  other.  If  this  manaHivre  does  not  prove  immediately  successful,  and 
particularly  if  iittempis  at  respiration  are  associated  with  a  gurgling  sound, 
a  finger  should  he  passed  to  the  hack  of  the  pharynx  for  the  purpose  of 
removing  any  foreign  material  which  may  interfere  with  the  free  access  of 
air  to  the  laryngeal  opening.  Ordinarily,  if  the  child  is  not  deeply  asphyx- 
iated, these  meaBurea  will  bring  about  the  desired  results;  but  if  they  fail 
artificial  respiration  should  at  once  he  instituted,  the  child's  thorax  being 
coni|>rcsscd  h  or  (J  times  to  the  minute. 

In  st>me  instances,  however,  more  radical  measures  will  be  found  neces- 
sary. In  such  cases  the  cord  should  l>e  ligatcd  and  cut  through,  and  the 
child  immersrd  in  hot  and  cold  water  alternately,  with  only  its  head  pro- 
truding, and  rubl>crl  vigorously.  If  there  h  any  reason  to  believe  that  the 
trachea  and  larger  bronchi  contain  mucus  or  amniotic  fluid,  a  smalK  soft- 
niblx^r  catheter  should  be  introduced  into  the  larynx  and  the  offending  ma- 
terial removed  by  suction  exerted  by  the  obstetrician,  or  by  the  employment 
of  a  T^ibrmont-Dessaignes  insufflator. 

If  these  measures  do  not  lead  to  the  establislmient  of  rcr^piration.  t!ie 
chikl  should  be  wrapped  in  a  piece  of  blanket  or  flannel  to  prevent  too 
rapid  cooling,  and  laid  upon  a  table  or  chair,  the  head  being  allowed  to 
hang  over  the  edge.  The  tip  of  the  tongue  is  then  grasped  liy  a  small 
pair  of  artery  forceps  and  drawn  forward  as  far  as  possible  and  then  allowed 
to  recede,  the  mameuvrc  being  repeated  at  regular  intervals  10  or  13  times 
to  the  minute.  After  the  first  fcw^  tractions  an  inspiratory  movement  usu- 
ally follows,  after  which  respiration  goes  on  regularly.  This  procedure, 
known  as  Laborde^s  mefhod  of  resuscifatton.  is  based  upon  the  principle  that 
traction  upon  the  tongue  irritates  the  fillers  of  the  superior  laryngeal,  glosso- 
pharyngeal, and  lingual  nerves,  which  in  turn  give  rise  to  a  reflex  stimu* 
lation  of  the  phrenic  nerves  with  consequent  contraction  of  the  diaphragm 
and  the  intereostal  muscles.  (Generally  speaking,  it  is  the  mnst  elTective 
measure  at  our  disjxisal,  and  the  prognosis  becomes  extremely  gloomy  if 
its  employment  is  not  attended  by  satisfactory  results  within  a  few  minutes. 
Occasionally  its  efficiency  may  be  heightened  by  practicing  it  with  the  child 
immersed  in  a  hot  bath. 
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Befori%  hdwever,  <k'gpairing  of  Mving  the  cliiltl's  life  recourse  may  be 
had  to  ^"^chul tic's  tnrthod     In  this  mana'uvre,  as  shown  in  Fige,  65^  nod 

(HIO,  the  child  is  seized  liy  both  hands  in  Mich 
a  iimnnrr  that  t!io  index  fingers  of  the  opera- 
tor lie  li ruler  its  axillse,  the  thunibe  over  tlu! 
thorox.  while  I  he  jialniar  purfaces  of  the  re- 
nminiofr  fin^MT^  are  applied  to  its  hark,  the 
head  at  the  same  time  being  fixed  hy  the  halU 
of  the  thuiubjs.  The  obstetrieian  stamU  with 
his  legs  apart  and  at  first  allows  the  fa?tuB  to 
Imng  down  between  theiiu  he  then  slowly  ear- 
ries  the  cliild  over  ]i\»  head  in  i^^ueh  a  manner 
that  the  legs  fall  toward  it«  face,  so  thiit  the 
body  beeomes^  sharply  flexed,  after  which  he 
hringfi  it  back  to  its  original  poisttion.  The 
manfeiivre  is  rejteated  4  or  5  times  a  minute. 
The  raiwnale  of  the  method  is  rea<lily  aj)- 
jireeiated:  the  thorax  is  markedly  eomprets^Hjd 
when  the  ehild  is  elevated,  and  expanded  when 
it  is  lowered,  the  two  positions  favoring  ex- 
piration and  io^piriition  respectively. 

Some  idea  of  its  etTieiency  may  Ijc  gained 
by  the  faet  that,  when  it  is  practiced  niKm  & 
dead  child,  air  can  be  distinctly  heard  to  enler 
and  leave  the  kings  with  each  movement,  and 
Schultze,  in  1911,  still  contends  that  it  is  the 
most  efficient  method  at  our  dieposah  The 
procedure,  however,  is  not  without  disadvan- 
tages; for,  if  too  violently  employed,  it  e^omi^ 
times  give  rise  to  fracture  of  the  clavicles  or 
rilis,  and  occasionally  to  rupture  of  the  liver 
or  other  serious  lesions  of  the  internal  orgaiie. 
Moreover,  in  view  of  the  no  small  d egret.*  of 
violence  associated  with  its  use,  the  nianteuvre 
is  contra-indicated  when  the  clavicle  or  hu- 
merus has  been  fractured  during  a  diflriealt 
extraction 
hones  an* 
soft  parts, 

Byrd,  io  1874,  and  Dew,  in  1893,  sug- 
gested a  convenient  substitute  fur  Schultzef 
method.  The  latter  recommended  tltat  the 
ehild  he  grasped  with  tlie  left  hand,  allowing 
the  neck  to  rest  between  the  thumb  and  fore- 
finger 80  that  the  head  falls  far  backward; 
while  the  right  hand  grasps  the  legs  in  such 
a  way  that  t!ie  right  knee  rests  between  the 
lluoiib   ami    fftrefWii^er,   Mod    tln'    Ii-ft    iM'fw^rtj 


inasmuch  as  the  free  end?s  of  the 
able  to  cause  serious  injury  to  the 
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tlie  fore  and  middle  Jingors,  willi  the  back  of  the  thiglis  rosting  upon  tlie 
palui  of  the  hand-  In  order  to  bring  about  inspiration  tlie  child  is  geotly 
bent  baekwurd,  while  the  reverse  movement  compresses  the  thoracic  con- 
tentj§  and  eaui^eH  expiration.  Dew  claims  that  this  method  is  tjuite  as 
etlieient  as  that  of  Seludtze,  and  has  the  additional  advantages  that  it  is 
less  likely  to  cause  injury  to  the  child,  and  is  much  less  fatiguing  to  the 
operator. 

In  hospital  practice  satisfactory  results  may  be  obtained  by  the  use  of 
the  stj-ealled  *'pulmotor."  This  is  a  patented  device,  by  means  of  which  a 
regulated  (jiiantity  of  pure  oxygen  ga^,  under  suitable  pressure,  can  be 
forced  into  and  withdrawn  from  the  lungs,  thus  effectually  stimulating  res- 
piration* 

As  asphyxia  livicla  is  associated  with  over-loading  of  the  right  side  of 
the  heart,  it  is  scnnetimcs  atlvisahle  to  loosen  the  ligature  at  the  free  end  of 
the  cord  so  as  to  allow  the  escape  of  15  cubic  centimeters  of  blood.  In 
obstinate  cases  some  authorities  recommend  the  injection  of  a  few  drops 
of  whisky  or  ether,  but  I  have  not  observed  bcnetieial  results  followiiig  it 

When  the  asphyxia  is  the  result  of  a  depressed  fracture  of  tlie  skull,  the 
depreesed  portion  should  he  elevated  in  the  hope  of  removing  tlie  sourt*e  of 
compression.  Such  an  operation,  however,  should  he  attempted  only  when 
the  heart  still  continues  to  beat  strongly,  though  slowly. 

Efforts  at  rcsuseitati<in  should  l>e  ]k  rseveretl  in  m  long  as  the  heart 
continues  to  beat,  one  method  after  another  being  given  a  trial  Tlie  neces- 
sity for  persistence  is  shown  by  the  fact  that  successful  results  are  oc- 
caKi<*rial!y  obtained  after  trials  lasting  for  thirty  to  sixty  minutes,  or  even 
tenger. 

SUDDEN  DEATH  DURING  OR  SHORTLY  AFTER    LABOR 

Ordinarily,  death  m-eiirring  during  labor,  or  in  the  first  few  hours  im- 
mediately following  it,  is  the  result  of  some  one  of  the  abnormalities  tc 
which  aMusion  has  alreatly  been  made,  particularly  pulmonary  embolism, 
acute  iXHlema  of  the  lungs,  apoplexy  complicating  eclampsia,  or  acute  ana^ 
mia  the  result  of  post-part  urn  IkTmorrhage,  placenta  pra!via,  premature 
separation  of  the  normally  implanted  placenta,  or  rupture  of  the  birth 
canal  This  subject  was  discussed  in  detail  by  E.  P.  Davis  in  11J05,  to 
whose  article  the  student  is  referred  for  an  extensive  bibliograpliy. 

In  rare  instances  incomplete  rupture  of  tlie  uterus  is  unattended  by 
symptoms  at  the  time  of  its  occurrence,  the  bh^od  slowly  accumulating 
between  the  folds  of  the  broad  ligament  with  a  gradual  development  of 
symptoms  of  shock.  A  suhpentoneal  liiematoma  formed  in  this  way  is 
liable  to  rupture  into  the  peritimeal  cavity  at  any  time  withtn  the  first 
forty-eight  hours  after  delivery  and  lead  to  sudden  <leath. 

Moreover,  a  woman  in  labor,  or  during  the  piierpcrium,  may  die  sud- 
dciily  from  the  effects  of  any  conrlition  which  would  <]five  rise  to  a  similar 
outcome  under  other  circumstances.  Thus,  eases  have  been  reported  in 
which  the  fatal  termination  was  due  to  rupture  of  an  aortic  or  cardiac 
aneurism,  haunorrhage  from  a  gastric  ulcer,  or  other  accidents.     Van  der 
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Yelde  has  reported  a  case  of  a  fatal  retro-puritoneal  hfpniorrhagie  compli- 
catiniT  an  acutt^  jmjuimtitis,  whilu  Node  untl  Hiiics  ob&erved  sudden  death 
dyriiig  labor  followiug  tliu  nipture  of  an  aoeiirysm  of  the  splenic  arter}'. 

In  the  chapter  dealing  with  the  Patholog}^  of  Pregnancy  reference  was 
made  to  the  consequences  of  labor  in  women  guffering  from  valvular  lesions 
of  the  heart,  jiartienlarly  t^tenot^is  of  the  mitral  orifice.  Loss  frequently 
sudden  death  niay  !>€  due  to  fatty  degeneration  or  to  changes  in  the  niyo- 
cardium.  Bueh  accidents  are  to  be  particularly  dreaded  in  eklcrly  and 
corpulent  women. 

Shock. — Furnierly  it  was  customary  to  attribute  a  certain  number  of 
deaths  following  lahor  to  phoek,  which  was  sujiposed  to  occur  in  certain 
individual  after  prolonged  and  very  painful  hd>ors,  the  incidental  lew 
of  rest,  imperfect  nutrition,  and  mental  excitement  being  looked  upon  as 
predisposing  causes.  In  the  prei^ent  state  of  our  knowledge,  how^n^er^  this 
explanation  is  hardly  pennist^ihle,  mwe  in  the  niajoritj  of  such  cases  a 
carefully  performed  aulopi?y  will  reveal  the  existence  of  some  condition 
sufheienlly  serious  to  account  for  the  unfavorable  outcome,  the  most  com- 
mon Ijeing  hsFmorrhage  following  some  severe  injury  to  the  genital  tract. 

Syncope. — Fnininess  is  not  an  uncommon  result  of  exliaustion  following 
prolonged  labor,  and  in  neurojtathic  individuids  may  oeeur  even  after  an 
easy  and  rapid  delivery.  In  rare  instances  it  may  be  due  to  cerebral  anseniia 
resulting  from  lack  of  blood  in  the  nervous  centers  following  the  sudden 
diminution  in  the  intra-abdominal  pnssure  incident  to  the  rapid  decrease  in 
the  size  of  the  uterus. 

The  faintness  usually  passes  olT  rapidly  and  does  not  lead  to  untoward 
results.  On  the  other  hand,  it  occasionally  gives  cause  for  serious  alarm, 
the  pulse  becoming  weaker  and  more  rajiid  and  tlie  patient  remaining  in  a 
condition  of  |n-ofound  ])rostration,  I  have  never  seen  a  death  from  this 
cause,  but  can  recall  one  patient  who  caused  me  the  greatest  possible 
anxiety,  and  who  was  in  imminent  danger  for  more  than  twelve  hours. 

Haig  Ferguson  reports  3  eases  of  serious  exhaustion  following  labor 
in  which  he  was  inclined  to  attribute  the  condition  to  reflex  irritation 
resulting  from  jiressure  upon  the  ovaries  iueident  to  the  improper  eraplov- 
ment  of  Crede's  method  of  expressing  tJie  placenta,  the  organ  being  grasped 
laterally  instead  of  antero-posteriorly. 

Profound  Mental  Depression.  ^Tn  rare  instances  the  only  apparent  ex- 
planation for  death,  or  for  a  profound  collapse  which  eventuates  in  recov- 
ery, is  to  be  found  in  the  mental  condition  of  the  ]jatient.  since  the  mo&i 
careful  examination,  both  at  the  bedside  and  at  autopsy,  may  fail  to  reveal 
the  slightest  abnonuality. 

I  recall  a  ease  in  my  own  practice  which  apparently  l>elongB  in  this 
category.  The  patient,  who  was  unhappily  married,  had  already  passe*! 
through  two  very"  ditllcult  labors.  When  I  saw  her,  in  the  latter  part 
of  the  first  stage  of  her  thin!  labor,  she  was  about  the  room.  Just  before 
going  to  bed  at  the  beginning  of  the  second  stage  she  asked  the  nurse  and 
myself  to  witness  lier  will,  as  sfie  said  she  felt  sure  she  would  not  recover. 
The  labor  was  rapid  and  uneventful,  the  placenta  coming  away  8i)on- 
taneously,  and  everything  a]jpcaring  to  be  most  satisfactory.    On  approach- 
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mg  the  bed  to  take  leave  nf  the  patient  an  hour  later,  I  was  struck  with 
her  haggard  appearance.  Fearing  the  pos.sihility  (if  hEeiiiorriiiige  1  at  once 
applied  my  hand  over  the  uterus  and  found  it  tightly  contracted,  while  the 
pulse  was  of  excellent  fjuality.  Withayt  any  a|>parent  reason,  and  in  spite 
of  energetic  stimulation  and  the  sulieutaneoyj^  administration  of  salt  solu- 
tion, the  patient  grew  slowly  worse,  the  pulse  l>eeouiin^  rapid  and  weak,  the 
eyes  sinkini^  back  in  their  socket?,  and  the  face  assuming  a  drawn  and  Hip- 
pocratic  expression. 

The  most  carefn*  examination  failed  to  reveal  the  slightest  cause  for 
the  condition.  The  liaml  introduced  into  the  uterus  could  find  no  trace 
of  rnpture*  Eight  hours  after  delivery  I  requested  a  colleague  to  see  her 
in  consultation,  hut  he  also  was  unahle  to  offer  any  explanation.  It  then 
occurred  to  me  that  the  condition  might  possilily  he  the  result  of  her  mor- 
hid  forchodings,  and  aetiug  ufion  this  supposition  T  administered  a  large 
dose  of  morphine  hypodermically,  which  was  prouiptly  followed  hy  sound 
sleep,  a  marked  improvement  in  the  character  of  the  pulse,  and  a  rapid 
change  for  the  better  in  the  general  apfiea ranee.  Upon  awaking  a  few 
hours  later  the  jmtient  felt  very  comfort*ahle  and  made  an  uninterrupted 
recuvcry. 

Pulmonary  Embolism* — This  accident,  usually  noted  only  later  in  the 
pucrperiimi,  hut  occasionally  occurring  shortly  after  labor,  is  due  to  the 
detachment  of  a  small  particle  of  thrombus  situated  in  a  uterine  or  pelvic 
vein  or  elsewhere,  which  is  carried  to  tlie  right  side  of  the  heart  and  leads 
to  more  or  less  complete  occlusion  of  the  pulmonary  artery.  It  is  usually 
associated  with  infective  or  tliromhotie  processes  elsewhere  in  the  body, 
though  it  may  occur  in  women  who  were  a]jparently  perfectly  well.  Davis 
considers  it  the  most  frequent  cause  of  sudden  il**ath  in  the  absence  of 
definite  disease.  Under  such  circumstances  the  patient  complains  of  intense 
and  sudden  precordial  pain,  becomes  livid  in  appearance,  and  presents 
symptoms  of  profound  dyspnoea  and  eventually  of  air  hunger.  These 
embolisms,  however,  are  not  always  fatal,  a  small  proportion  of  the  patients 
recovering. 

The  treatment  is  purely  palliative.  The  woman  should  be  |daced  in  the 
recunibent  position,  stimulants  by  the  mouth  and  salt  solution  suhcutane- 
ously  should  he  administered.  Inhalations  of  oxygen,  if  obtainable,  are 
also  indicated. 

Entrance  of  Air  into  the  ITterine  Sinnses. — Certain  eases  of  death  fol- 
lowing iutra-uterine  manii>ulations  iu  woiium  sultering  from  placenta  pra?via 
or  rupture  of  the  uterus  are  atl^ribiited  by  Toany  authorities  to  the  entrance 
of  air  into  the  uterine  sintises,  whence  it  is  carried  to  the  heart.  The 
exact  cause  of  death  is  not  understood,  some  holding  that  the  air  hubbies 
enter  the  coronary  arteries,  and  others  that  the  right  heart,  lM?ing  unahle 
to  rid  itself  of  them,  becomes  y»ara1yzed  as  a  result  of  its  fruitless  elTorts. 
The  symptoms  are  analogous  to  those  following  pulmonury  emlmlism.  Cases 
of  this  character  have  lieen  reported  by  Olshausen,  Lesse,  Perkins,  Roger, 
and  ot tiers. 

That  such  a  condition  occasionally  occurs  is  clear  from  the  fact  that 
several  cases  have  been  reported  in  which  sudden  death  followed  the  pump- 
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ing  of  air  into  the  pregnant  ntems  for  the  purpose  of  producing  abortion. 
On  the  other  hand,  it  is  probable  that  its  frequency  has  been  over-estimated, 
as  most  of  the  cases  which  have  come  to  autopsy,  and  which  were  supposed 
to  demonstrate  such  a  possibility,  are  open  to  another  and  far  more  reason- 
able explanation.  Thus,  6.  W.  Dobbin  was  able  to  demonstrate  the  pres- 
ence of  Bacillus  aerogenes  capsulatus  in  the  tissues  from  one  of  Perkins's 
cases,  in  which  the  presence  of  air  bubbles  in  the  blood-vessels  had  been 
regarded  as  satisfactory  evidence  as  to  the  cause  of  death.  Wendeler  had 
a  similar  experience,  and  it  would  therefore  seem  permissible  to  regard 
with  scepticism  all  cases  of  supposed  air  embolism  in  which  death  did  not 
occur  almost  instantaneously,  or  in  which  careful  bacteriological  investiga- 
tion demonstrated  the  presence  of  gas  bacilli. 

Acute  Dilatation  of  the  Stomach. — Very  exceptionally  following  an  op- 
erative and  sometimes  a  spontaneous  labor,  the  patient  may  pass  into  a 
condition  of  profound  shock,  associated  with  symptoms  of  acute  dilatation 
of  the  stomach — great  distention  of  that  organ  and  the  expulsion  of  im- 
mense quantities  of  dark  fluid  vomitus — ^and  death  may  follow,  or  recovery 
ensue,  just  as  in  the  similar  condition,  which  is  so  well  known  to  sur- 
geons. 

I  have  encountered  the  complication  upon  one  occasion.  In  this  instance 
an  apparently  perfectly  healthy  woman,  one  hour  after  the  completion  of  a 
relatively  easy  spontaneous  labor,  passed  into  a  condition  of  profound  shock 
and  hovered  between  life  and  death  for  24  hours.  The  first  manifestation 
was  a  marked  change  in  the  character  and  rate  of  the  pulse,  but  the  true 
condition  was  not  suspected  until  the  onset  of  the  characteristic  vomiting  a 
few  hours  later. 

Audebert,  in  1912,  was  able  to  collect  12  cases  from  the  literature.  As 
labor  was  spontaneous  in  three  of  them,  he  was  inclined  to  attribute  the 
condition  to  paralysis  of  the  stomach  due  to  the  action  of  chloroform.  In 
my  case,  as  the  patient  received  only  a  minimal  amount  of  the  drug,  I  sought 
the  aetiological  factor  in  an  arterio-duodenal  occlusion  following  the  acute 
diminution  in  the  bulk  of  the  abdominal  contents,  incident  to  the  sudden 
decrease  in  the  size  of  the  uterus.  Whatever  the  cause  may  be,  the  condi- 
tion is  most  serious,  and  now  that  attention  has  been  called  to  its  possi- 
bility it  should  be  recognized  as  one  of  the  causes  for  sudden  death  follow- 
ing delivery.  The  best  results  are  obtained  by  placing  the  patient  in  an 
inclined  position,  with  the  head  considerably  lower  than  the  feet,  emptying 
the  stomach  by  a  suitable  tube,  and  stimulating  according  to  the  exigencies 
of  the  case. 

Post-mortem  Delivery. — In  the  literature,  which  has  been  carefully 
searched  by  Aveling  and  Reimann,  a  number  of  cases  are  recorded  in 
which  spontaneous  birth  of  the  child  took  place  some  hours  or  days  after 
the  death  of  the  mother.  Moreover,  delivery  sometimes  occurs  after  burial 
and,  when  the  body  has  been  exhumed  for  some  reason,  two  individuals 
instead  of  one  have  been  found  in  the  coffin.  These  are  instances  of  the 
BO-called  "coffin  birth."  The  phenomenon  is  usually  observed  in  multi- 
parous  women  in  whom  the  vaginal  outlet  is  markedly  relaxed,  and  is  sup- 
posed to  be  due  to  a  marked  increase  in  the  intra-abdominal  pressure  pro- 
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SECTION  VIII 

PATHOLOGY  OF  THE  PUERPERIUM 

CHAPTER  XLIII 
PUERPERAL  INFECTION 

TJnder  the  general  heading  of  '^puerperal  infection"  are  now  included 
all  the  various  morbid  conditions  which  result  from  the  entrance  of  in- 
fective micro-organisms  into  the  female  generative  tract  during  labor  or 
the  puerperium.  The  older  term,  "puerperal  fever,"  is  at  once  too  vague 
and  misleading,  and  for  many  reasons  should  be  discarded.  In  the  first 
place  it  suggests  the  old  idea  of  the  essentiality  of  the  affection  so  strongly 
urged  by  the  late  Fordyce  Barker,  and  takes  no  account  of  the  various 
setiological  factors  which  may  be  concerned.  Moreover,  it  emphasizes 
the  febrile  phenomena  of  the  affection,  instead  of  laying  stress  upon  its 
infectious  nature  and  the  consequent  responsibility  of  the  obstetrician  and 
his  assistants.  Again,  "puerperal  septicsBmia"  and  "puerperal  sepsis," 
which  are  often  used  as  synonymous  terms,  are  hardly  less  satisfactory, 
inasmuch  as  in  many  instances  the  infection  results  in  perfectly  localized 
inflammatory  processes,  to  which  such  terms  cannot  be  applied  without 
violating  the  established  rules  of  diction. 

It  is  probable  that  puerperal  infection  has  occurred  almost  as  long  as 
children  have  been  born,  and  passages  in  the  works  of  Hippocrates,  Galen, 
Avicenna,  and  many  of  the  old  writers  clearly  have  reference  to  it.  As 
early  as  1G76  Willis  wrote  on  the  subject  of  fehris  puerperarum,  but  the 
English  term  "puerperal  fever^*  was  probably  first  employed  by  Strother 
in  1718. 

The  ancients  regarded  the  affection  as  the  result  of  retention  of  the 
lochia,  and  for  centuries  this  explanation  was  universally  accepted.  In 
the  early  part  of  the  seventeenth  century  Plater  showed  that  it  was  essen- 
tially a  metritis,  and  was  followed  in  the  next  century  by  Puzos  with  his 
milk  metastasis  theory.  From  the  time  of  Plater,  until  Semmelweiss 
proved  its  identity  with  wound  infection,  and  Lister  demonstrated  the 
value  of  antiseptic  methods,  all  sorts  of  theories  were  suggested  concern- 
ing its  origin  and  nature,  which  are  comprehensively  dealt  with  in  the 
monographs  of  Eisenmann,  Sill>erschmidt,  and  Burtenshaw. 

Bacteriology. — Although  Charles  White  (1793)  and  Alexander  Gordon 
(1795)  clearly  recognized  the  contagious  nature  of  puerperal  infection,  and 
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TTiany  nth*^r  British  ol)!?erver:=i  luid  vu^nip  ideas  npnn  tlie  8uhject,  it  was  not 
until  the  middle  of  the  nineteenth  tvntury  that  such  views  were  strongly 
urged.  In  1843  Oliver  Wendell  Holmes  read  a  pajier  before  the  Boston 
Societ)^  for  Medical  Improvement,  entitled  "The  Contagiousness  of  Puer- 
peral Fever,"  in  which  he  clearly  urged  that  at  least  the  epidcniie  foruiK  of 
the  affection  could  always  be  traced  to  the  lack  of  proju^r  precautions  on 
the  part  of  the  physician  or  nurse.  Four  years  later  Seiunielweiss,  then 
an  assistant  in  the  Vienna  Lying-in  Hosfutal,  began  a  careful  inquiry  into 
the  causes  of  the  frigfitful  mnrtality  atti  riding  lalxir  in  tiiat  institution, 
as  comf>arcd  with  the  comparatively  small  nuioher  of  women  succumbing 
to  puerperal  infection  when  delivered  in  their  own  homes.  A»  a  result  of 
his  ol>servations  be  concluded  that  the  morbid  process  wai*  essentially  a 
wound  infection,  and  was  due  to  the  introduction  of  septic  material  by  the 
examining  finger.  Acting  u[ton  this  idea  he  issued  striugcnt  orders  that  the 
physicians,  students,  and  mid  wives  should  disinfect  their  bands  with 
chlorine  water  before  examining  parturient  women.  In  spite  of  almost 
immediate  surprising  results — the  mortality  falling  from  over  10  to  alnrnt 
1  per  cent. — his  work,  as  well  as  that  of  Iloluies,  was  scoffed  at  by  many 
fif  the  uiost  j^romiuent  men  of  the  tinK\  and  his  discovery  remained  un- 
appreciated untd  the  influence  of  Lister's  teachings  and  the  dcvelo|3iuent  of 
bacteriology  had  brouglrt  about  a  revolution  in  the  treatment  of  wounds. 

It  is  now  universally  acknowledged  that  puerperal  infcetion  is  wound 
infection,  and  is  due  to  the  invasion  of  the  generative  tract  by  various 
pyogenic  bacteria.  The  [U'incifial  micro-organisms  coneerned  are  the  fol- 
lowing : 

(a)  SirepiocQcctis. — As  early  as  1865  this  organism  was  observed  in  the 
tissues  of  women  wlio  had  died  during  the  ]tuerperium  by  Mayrhofer,  whose 
findings  were  confirmed  by  Coze  and  Feltz,  Hecklinghausen,  Waldeyer, 
Klebs,  Orth,  and  Heiberg.  Pasteur,  in  1880,  however,  was  the  first  to  culti- 
vate Btreptococci  from  cases  of  puerperal  infection,  and  be  called  them 
**ebapclct&  en  grains."  ile  was  assisted  by  Doleris,  who  carried  the  work 
still  further,  and  showed  that  the  strcptoeoecns  was  generally  the  infectious 
agent,  but  that  other  bacteria  were  Bouietimes  concerned.  These  researches 
were  soon  confirmed  by  Lomer.  Bumm,  Doderlein,  Winter,  Widal,  and  by 
all  subsequent  observers,  so  ^hat  it  is  now  believed  to  Im3  the  usual  cause 
of  the  epideujie  and  fata!  forrus  of  jjuerperal  infection. 

In  ltH)3,  Schottruiillcr  showed  w!ien  strc])tococci,  obtained  from  seri- 
ously il!  patients,  were  grown  upon  hlood-agar  that  each  colony  became  sur- 
rounded by  an  area  of  ha?molysis,  which  was  lacking  in  the  saprophytic 
varieties  of  the  organism.  As  his  findings  were  cimfiriued  by  Frouitne, 
Connet.  and  others,  it  was  believed  for  a  time  that  three  tyi)es  could  i>e 
diiferentiatcd — streptococcus  pyogenes,  strefitococcus  mitior  or  gracilis,  aud 
gtrcfjtoeoi'cus  inucosus.  It  was  liehl  tliat  the  first,  which  was  always 
ha^molytic,  was  couccrned  in  the  jiroduction  of  virulent  infections,  while  the 
other  two  varieties  were  lacking  in  luTuioIytic  j>roperties,  aud  were  either 
saprophytic  or  only  sligfdly  pathogenic  in  character. 

The  work  of  Natwig,  Lea  and  Sidcbotham,  and  others  has  shown  that 
these  conclusions  are  too  sweeping,  and  that  while  ha?moIytie  streptococci 
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are  usually  vinilont,  tliey  arc  not  silwayt*  so.  Fiirthennore.  the  Bon- 
lytic  variety  is  rxcasiVmally  highly  pathngenic;  antU  as  tlie  haemolytic  pr 
ertiet=  may  either  be  lost  or  aeeentuated  hy  various  cultural  methods,  H 
would  ai>pear  inarlvisaMe  to  eon^ider  the  existence  of  such  prop»MtiM>  a* 
characteristic  of  an  absolutely  (lii^tinct  S|jceieB  of  Ktreptococcu?^. 

Although  Kroni;^.  uiyself,  aufl  otlicrs  bad  iirevious^ly  isolated  an  anaero- 
bic strcptoeoecu8,  it  was  not  until  11)10  that  Schottruiillcr  dcnionstriilt'd  its 
practical  iinportance.  By  the  u^e  of  suitable  anaerobic  culture  media  he 
was  able  to  isolate  it  in  many  cases,  and  even  concluded  that  it  was  more 
frequently  concerned  in  the  production  of  puerperal  infection  than  the 
ordinary  aerolde  variety.  As  the  organism  produecd  large  amounts  of 
Bul]>hu  retted  hydrogen  he  designated  it  as  tlie  streptoeoccus  put  rid  us. 
Bondy  and  others  have  made  similar  ol>servations,  but  much  more  extensive 
investigation  will  be  required  licfore  it  will  be  )»ossilde  to  accept  Schott- 
miiller's  conclusions  without  question. 

(//)  iSlit  ph  ff  loco  ecus. ^ — Further  investigation  gradually  drmnnstmted  the 
fact  that  the  streptococcus  is  not  necessarily  the  only  organism  which  may 
be  concerned,  but  that  most  of  the  pus  prodneers,  which  give  rise  to  wound 
infection  in  otlicr  parts  of  the  body,  may  likewise  at  times  be  the  exciting 
factors. 

Briegcr,  in  188^,  reported  that  he  had  demonstrated  Staphylo- 
coccus aureus  in  five  fatal  cases,  Doleris  stated,  in  1880,  that  he  had 
been  abfe  to  cultivate  in  pure  culture  cocci  arranged  in  groups  or  bunches, 
but  it  was  not  until  18*H  tbat  be  stated  definitely  tbat  they  were 
staphyh»cocch 

The  statement  made  by  Febling  and  Haeglcr  that  staphylococci  usually 
give  rise  to  mild  forms  of  infection  has  not  been  l)ornc  out  by  tlic  i»hserva* 
tions  of  other  investigators.  Occasionally  mixed  infections  are  observed; 
association  with  the  streptococcus  being  rejwrted  liy  Dodcrleiu,  and  Bar  niui 
Tissier,  and  witli  the  colon  bacillus  by  Marquis,  It  appears  that  Staphy- 
lococcus aureus  is  the  variety  observed  in  [uierperal  infection,  the  allius  and 
citreus  [jlaying  little  or  no  ]»art  in  its  production, 

(r)  Gonococcus. — xMtbough  clinicians  had  hnig  suspected  that  gonor- 
rhtea  frequently  plays  a  part  in  the  production  of  puerperal  infection, 
Kronig  was  the  first  to  adduce  haeteriulogical  proof  of  its  action.  In 
1893  he  reported  9  cases  of  mild  infection,  in  all  of  which  he  was  able  to 
obtain  pure  cultures  of  gonococci  from  the  uterine  lochia.  In  a  later 
conuTiunication  he  stated  that  he  bad  been  able  to  cultivate  the  same  organ- 
ism from  the  discharges  of  50  out  of  179  patients  presenting  febrile  puer- 
peria,  and  tliat  most  of  tliem  r(-covered  spontaneously, 

Kriinig's  experience  has  l>een  confirmed  by  all  sulisequent  investigators, 
and  "Taussig,  and  Stone  and  ^IcPonabl  state  respectively  that  proliahly 
one  sixth  to  one  tenth  of  all  rises  of  temperature  in  the  puerperium  are  the 
result  of  gonorrbtpal  infection.  As  far  as  I  am  aware  Foulerton  and 
Biuuiey  are  the  only  recent  writers  who  have  not  had  a  similar  experienc€', 
I  have  repeatedly  l>een  able  to  demonstrate  the  gonococcus  in  the  tissitcs 
of  caBes  of  decidual  endonsetritis,  and  others  have  made  similar  ol)»erva- 
tions.    As  a  rule,  gonorrhoea!  infection  in  tbe  puerperium  pursues  a  favora- 


We  course^  hut  f^cefteionnlly  faUil  s<.*i>liea'iiiia  may  result,  n^  m  two  of  my 
cases  repyrti'd  liy  Harris  aiirl  Dalmry,  ami  J.  T,  Smith, 

(d)  Bacillus  Coli  Commnms. — ^In  ttiy  fiij^t  artii-Ie  upon  puerperal  infec- 
tion (1893),  it  was  stated  tliat  voii  Franqiie  liad  cultivated  tlie  colon  bacil- 
lus from  a  case  of  puerfXTal  iDfictioii,  and  the  lielicf  was  exprei^^ed  that  it 
would  l>e  demonstrated  more  fref|iie!itly  in  the  future.  Time  has  amply 
verified  this  prediction,  and  there  are  now  on  record  a  long  series  of  cases 
due  to  this  organism.  A  priori,  Wm  h  what  would  he  expected  when  one 
takes  into  consideration  the  jiroxirnity  of  the  genital  tract  to  the  rectum, 
and  the  ease  with  which  contamination  can  occur  wlien  the  obstetrician 
fails  to  observe  the  strictest  aeepsig^. 

Some  idea  of  the  enormous  numbers  of  colon  bacilli  present  in  the 
body  may  Ije  gained  from  the  figures  of  Vignah  which  show  tliat  1  deci- 
gram of  fa^'cs  contains  about  211,000,000.  It  is  therefore  evident  that  the 
examining  linger  can  hardly  avoid  contamination  wHli  these  nrganisms  if 
it  cimies  in  contact  with  a  non-disinfected  jicrineum, 

Gebhard  demonstrated  tlteir  presence  in  7  cases  of  tympania  uteris 
either  alone  or  in  combination  with  other  organisms,  and  Oaltier  states  that 
it  is  tlie  organism  most  frequently  eoncerned  in  the  production  of  this  con- 
dition. 

tJrdinarily  pure  cnlon  infections  are  very  benign  in  character,  but  oc- 
casionally, as  shown  by  Lenhartz  and  others,  fatal  scpticiemia  may  ensue. 
In  most  serious  infections  the  colon  bacillus  is  associated  with  the  Btrep- 
tococcus,  as  in  cases  reported  by  Marmorek,  Charpentier,  Bar  and  Tiseier, 
and  myself,  and  it  appears  that  such  a  combination  tends  to  augment  the 
virulence  of  both  organisms. 

(e)  Bat'iUus  Diphiheri(P,—FoTTi'^er\y  it  was  believed  that  the  diplither- 
itic  deposits  upon  the  vagina  and  the  interior  of  the  puerperal  uterus  were 
due  to  the  streptococcus  alone,  and  were  in  no  way  connected  with  true 
diphtheria.  That  this  is  not  always  the  case,  however,  has  been  shown  by 
the  observations  of  Nisot,  Bumm,  Lop,  myself,  and  others,  who  have  culti- 
vated the  Klebs-Loeffler  bacillus  from  the  diphtheritic  membrane  in  the 
vagina,  the  affection  yielding  j»nun[*tly  to  the  use  of  the  anti-diphtheritic 
serum,    t^ide,  in  UHl,  was  able  to  coMect  41^  such  cases. 

(/)  Barilitis  Arrotfenes  Capstiltdus  (Gas  Bacillus ).^The  gas  bacillus  of 
Welch  is  occasionally  concerned  in  |)Uer|icral  infection.  In  1SM6  I  ob- 
served an  instance  of  this  kind,  which  was  rc|>orted  by  Dobbin.  Briefly 
stated,  the  case  was  as  follows:  An  outdoor  patient,  with  a  generally  con- 
tracted pelvis,  had  been  in  lalior  for  three  to  four  days  under  the  care  of  a 
midwife.  When  ehe  came  info  our  hands  she  was  profoundly  infected  and 
the  head  of  a  maci^rated  child  was  found  iirmly  engaged  in  the  superior 
strait,  the  uterus  being  in  a  state  of  tetanic  contraction.  A  fa>tid,  dark- 
colored  discharge,  which  contained  nvany  gas  buliblcs,  was  escapi ug  fnnn 
the  vagina  with  a  crackling  sound.  Delivery  was  etiecterl  by  means  of 
Tarnier'e  basiotribe.  The  mother  died  the  next  day,  and  within  a  few  hours 
her  body  had  nearly  diiubled  its  original  size,  as  the  result  of  the  develop- 
ment of  gas  in  the  subeutaneous  tissues.  Similar  changes  were  observed 
in  the  foetus  and  in  the  jdacenta*  and  in  both  we  were  able  to  demonstrate 
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the  presence  of  the  gas  baeillus,  as  well  as  in  the  uterino  lochia.  ITnfor- 
tunatc4y  no  autoimv  wat?  allowed  upon  the  mother,  ami  we  were  therefon* 
unable  to  say  to  what  extent  the  organisms  had  penetrated  into  her  tisgiiL*^ 

Following  thk,  many  well-authenticated  instances  of  infection  with  thb 
organism  liave  been  reiKirte<l,  find  the  entire  literature  upon  the  suliject  wa^ 
exhaustively  reviewed  by  Welch  in  IIXHJ,  Fraeokel  in  1904,  Heinriciiis  in 
VM\H^  and  by  lleynrruann  in  1^11.  Little,  in  IJiOfj,  reported  ten  caises  in 
whieii  it  had  been  i!^c>bdeil  in  the  Obstetrical  Department  of  the  .lohnts  lIoj>- 
kins  Hu!?pilaU  luid  puiuted  out  that  in  all  probability  it  was  identical  with 
the  ''vibrioii  sepHque"  of  Pasteur,  as  well  as  with  the  bacillus  perfringen* 
deecritied  by  various  writers.  In  only  one  of  our  cases  did  the  bacillus  occur 
in  puvv  ctillitre,  while  in  all  tlie  others  it  was  associated  with  other  bacteria 
— |i a r t  i  r  u  1  a r  1  y  1 1  le  st  re j. 1 1  o(  iX'cn s . 

As  a  ntle,  the  ga^  liacillus  existt?  merely  as  saphrophyte  upon  dead 
material,  and  does  not  invade  the  deei>er  tissuee  until  shortly  before  or 
just  after  death,  but  in  one  of  my  patients  it  gave  rise  to  a  true  septiciBjnia. 
Aeconlinglv,  the  prognosis  is  usually  favorable  wlien  it  occurs  in  pure  cul- 
ture, but  becomes  very  serious  when  it  is  associated  with  the  streptococcus, 
as  it  would  seem  that  euch  an  association  tends  to  augment  the  virulence  of 
tlie  latter  organism.  According  to  Welch,  its  presence  in  the  puerpenil 
uterus  may  give  rise  to  em|>!iyseom  of  the  ftetus,  endometritis,  phy.'^omet ra, 
emphysema  of  the  utcrioe  wall,  or  gat^  sepsis.  Moreover,  it  is  important  to 
remember,  as  was  first  pointed  out  by  Welch  and  Doblun,  that  the  gn« 
ladibles  found  in  the  blood-vessels  of  women  mipposed  to  have  perimhed  from 
"air  emlxdisuf-  are  frerpu^ntly  the  product  of  the  bacillus  in  question. 
Therefore  such  a  diagnosis  is  not  justifiable  unless  careful  liaeteriologicul 
examination  has  denmnstrated  the  absence  of  the  gas  bacillus, 

(g)  Bacillus  Ttjphoms. — In  1898  Doblun  and  I  isolated  Bacillus 
typhosus,  Stre|>toeoccus,  Sta[rbylo€oceus  aureus,  and  an  unidentified  anae- 
robic gas-]>rodiKing  laacillus  from  the  titerine  lochia  of  a  Bohemian  woman 
who  was  admitted  to  the  Johns  Hopkins  Hospital  on  the  fifth  day  of  the 
puerperium  with  high  fever.  Tier  blocMl  gave  the  characteristic  Widal 
reaction,  but  all  the  usual  symptoms  of  typhoid  fever  were  alisent.  The 
temperature  fell  to  normal  on  the  thirteenth  day,  and  did  not  rise  agjiin. 
We  were  inclined  [o  beheve  that  the  bacilli  were  introduced  into  her 
uterus  by  the  midwife,  along  with  other  organ rsms,  since  slie  was  delivered 
upon  the  same  lied  upon  which  her  husband  had  died  of  typhoid  fever  a  few 
djivs  previously.  A  souunvbat  similar  ease  has  been  reported  by  Blumer, 
in  which  the  autopsy  revealed  an  unsuspected  typhoid  fever. 

(k)  rfteumococm.^^ — In  rare  instances  this  organism  when  introduc^l 
into  the  birlli  canal  may  give  rise  to  puerperal  infection,  w^hich  is  par- 
ticularly liable  to  eventuate  in  peritonitis.  P\uderton  and  Bonney,  and 
Nat  wig  lune  re|)urted  cases  in  which  it  was  found  in  fjure  culture  or  as- 
sociated with  other  t>acteria. 

Occasional ly  tlie  presence  of  pncumocoeci  in  the  uterine  lochia  u 
merely  a  manifestation  of  a  general  septicaemia  originating  froui  a  focn* 
outside  of  the  generative  tract,  as  in  cases  reported  by  Czemetsclika,  Burcb- 
hardt  and  others. 
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Till  more  occasionally  the  pnouino-luK-illus  nf  Friedlandcr  may  He  iso- 
lated, as  was  slKfwn  l>v  the  ohservation&  of  Howard,  Froinnie,  Chirie,  and 
others. 

(i)  BaciUarjf  Infnilons, — Perking,  Charrin,  and  others  have  refioried 
cases  in  wbieh  they  helieved  that  the  haeillus  pyoevaneus  was  the  infection!^ 
agent.  Morefner,  isolated  eases  reported  by  Fraenkeh  Uoleris,  Widal, 
Mixhis,  Goldscheider*  Bumm,  and  others  tend  to  show  that  certain  cases  of 
fatal  infection  may  he  due  to  bacilli  with  whose  profwrties  we  are  as  yet 
unaef|uainted.  But  the  hacteriolo^ieal  work  upon  whieb  these  statements 
are  based  is  not  of  a  eliaracter  to  enable  us  to  identify  the  organistn^i  in 
question,  much  less  to  classify  them.  At  the  same  time,  hacteriologieal  ex- 
amination of  the  uterine  lochia  in  all  cases  of  fever  in  the  puerperium,  n^ 
carrieil  out  by  Kroni^  and  myself,  eleariy  show  that  many  baeteria  with 
which  we  are  as  yet  unfamiliar  may  take  part  in  the  process.  I  liavc  seen 
a  case  of  phlegmasia  alba  dolens  in  whieb  the  infectious  agent  was  appar- 
ently a  short,  thick,  anaerobic  bacillus, 

(/)  Saprfrttn'a, — Besides  the  cases  in  which  tlie  infection  is  due  to  the 
growth  and  extension  of  micrfKorganisrns  witbin  the  body,  there  is  a  large 
group  in  which  the  symptoms  are  due  to  the  absorption  of  toxins  produced 
witbin  the  uterus  hy  bacteria  which  do  not  invade  the  tissues  nor  make 
their  way  into  the  blood  current.  To  this  form  of  infection  Matthews  Dun* 
can  applied  the  term  '*mpr(rmiu"  It  is  usually  thought  to  he  due  to  putre- 
faetive  organisms  with  whose  properties  we  are  as  yet  almost  totally  un- 
familiar. 

Xo  doubt  the  term  has  been  greatly  alnised,  and  many  eases  have  been 
included  under  it  which  were  really  due  to  infection  with  the  ordinary 
pyogenic  organisms.  This  statement  has  been  borne  out  by  the  obser- 
vations of  Bumm,  who  found  streptococci  in  8  out  of  11  cases  which  were 
thought  to  present  the  clinical  picture  of  sapnemia.  Yon  Franqu^  has 
obtained  similar  results,  and  concluded  that  sapra?mie  fever  should  !jc  diag- 
nosed only  after  an  accurate  bacteriological  examination  of  the  uterine 
lochia  has  demonstrated  the  absence  of  pathogenic  and  the  presence  of 
saprophytic  organisms. 

The  causative  organisms  are  usually  anaerobic,  and  consequently  do  not 
grow  on  the  usual  culture  media.  Many  of  them  are  gas  producers,  and 
thereby  cause  the  frothy,  ill-smelling  secretion  which  is  so  characteristic  of 
these  cases.  Undoubtedly  various  bacteria  may  he  concerned  in  its  produc- 
tion, though  only  a  few  have  as  yet  been  isolated.  Thus,  Sackenreiter,  1912. 
studied  50  cases  of  so-called  putrid  endometritis  with  especial  reference  to 
the  bacteria  concerned  in  producing  the  odor  associated  with  it.  He  was 
able  to  isolate  the  causative  factor  in  88  per  cent,  of  his  ca^es,  and  found 
the  colon  bacillus,  an  anaerobic  staphylococcus — staphylococcus  parvulus, 
the  streptococcus  putrirhis,  an  intluenza-like  haeillus,  various  unidentified 
anaerobic  bacilli,  the  gas  bacillus  and  the  bacillus  jjyocyaneus. 

Bacteriological  examination  of  the  uterine  lochia  in  a  series  of  324 
cases  of  my  own,  in  which  the  temperature  rose  to  101*^  F.,  or  higher,  dur- 
ing the  first  ten  days  of  the  puerperiuni.  gave  the  following  results : 
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Strcpl nw»wiif  *!«»    60  cases 

uhi   bacillus   coli 9      " 

••     unidentified    bacilli    7      *  * 

*'     bacillus  aerogenes  capsulatus   5      *' 

"*•  *  *     gonococcus    4      " 

"     bacillus  aerogenes  capsulatus  and  bacillus 

coli    3      '* 

Stiy*|>:ort»cru8,  anaerobic  variety    3      '* 

staphylococcus,  gas  and  typhoid  bacillus. ...  1  case 

*'  *'      **     colon   bacillus    1      " 

Staphylococcus  aureus   3  eases 

*  *  "       and   gas  bacillus    1  case 

"  "         '*     albus    and    gas    bacillus 1      " 

' '  albus    5  cases 

Bacillus  coli  communis  18      '  * 

* '         * '     and  gas  bacillus   2      " 

*  *         *  *       "     gonococcus     1  case 

Gonococcus    29  cases 

*  *  and  gas  bacillus   1  case 

**  '*     bacillus   coli    1      " 

'*  **     unidentified   bacillus 1      ** 

*'  '*  **  coccus    1      ** 

Bacillus  aerogenes  capsulatus    3  cases 

Unidentified  anaerobic  bacteria   22      '* 

*  *  aerobic   bacteria    6      *  * 

Bacillus    diphtherise    1  case 

■   *  *        typhosus     1      ** 

Bacteria  on  cover  slip,  cultures  negative 63  cases 

Sterile    68      '* 

Contaminated    2      * ' 

Besides  tlie  organisms  already  mentioned,  it  is  not  unlikely  that  further 
research  will  show  still  others  which  may  play  a  part  in  the  production  of 
isolated  cases  of  puerperal  infection ;  but,  to  summarize,  it  may  be  said  that 
those  most  commonly  concerned  are  the  well-known  pyogenic  organisms 
(streptococcus,  sta])hylococcus,  bacillus  coli,  gonococcus,  and  pneumococeus ) 
and  the  various  putrefactive  varieties. 

Pathological  Anatomy. — The  lesions  may  vary  widely  even  in  cases  clin- 
ically similar,  and  these  variations  afford  a  probable  explanation  for  the 
failure  of  the  older  authors  to  appreciate  the  true  nature  of  the  affection. 
Thus,  there  may  be  an  almost  infinite  series  of  gradations  from  a  slight 
membrane  covering  a  small  perineal  tear  to  an  inflammatory  process  involv- 
ing the  entire  generative  tract,  or  extending  beyond  it  to  the  parametrium 
or  peritoneum,  and  sometimes  resulting  in  a  systematic  infection.  In  other 
cases  the  infectious  elements  pass  through  the  portal  of  entry  with  such 
rapidity  that  they  do  not  excite  local  lesions,  but  produce  a  septicaemia 
which  is  rapidly  fatal — the  sepsis  foudroyante  of  the  French  authors.  In 
the  majority  (^f  cases  the  morbid  process  is  limited  to  the  endometrium, 
resulting  in  a  septic  or  jnitrid  endometritis,  according  as  it  has  resulted  from 
infection  by  ])yogonic  or  i)utrefactive  organisms  respectively. 

In  other  cases  the  lesions  may  be  situated  in  any  part  of  the  generative 
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tract,  moro  than  nuf  n-gion  ht'in^^  fro«|urntlv  iinfiliciitLMl.  Thirst,  at  differ- 
ent tiiMcs  we  have  to  deal  with  a  piierneruJ  va^initis^,  endonielritis^  inftritiB, 
parametritis,  metrolymphangitis,  metrophlebitis,  salpingitis,  oophoritis, 
pLritonitig;,  pysvttiia,  or  phlegmasia  alba  doltDs  rei^peetively. 

LesioitH  of  ike  Vtilra  and  Vagina.- — In  former  times  the  puerperal  uJcer 
was  of  very  common  oecurrence,  hut  with  the  introdnetion  of  aseptic  meth- 
ods its?  frequency  has  become  markedly  diminished. 

These  ulcers  Ap]>ear  on  the  eurfaeo  of  tea  re  about  the  vulva  and  peri- 
neum, soon  take  on  a  dirty,  green ish-yel low  ajfpearance  which  is  due  to 
necrosis,  and  are  bathed  in  a  foul-smelling  secretion.  In  some  eases  they 
are  covered  by  a  grayieh-white  membrane,  and  on  this  account  were  for- 
merly designated  as  "diphtheritic  ulcers  "  but  usually,  exce|>t  for  their  ex- 
ternal appearance,  they  have  nothing  in  comnuin  with  diphtheria.  As  a 
rule  they  p.xi'  rise  to  very  little  systemic  disturbance,  and  would  frequently 
pai?8  unnoticed  were  it  not  for  ocular  inspection. 

Puerperal  Vafiiniils^—Ot  this  there  are  two  forms,  the  ciue  being  char- 
acterij^ed  l*y  general  inflamruation.  the  mucosa  becoming  thickeued,  soft, 
reddened,  ami  luUlkcd  with  an  abundant  purulent  secretion.  lo  the  other 
tyf>e,  es|-iceially  when  torn  surfaces  are  present,  the  vaginal  walls  nuiy  be 
the  seat  of  a  pseudo-diphtheritic  membrane,  which  may  vary  in  extent  froiu 
a  small  j^ateh  covering  a  tear  to  a  eonipletc  cast  of  the  entire  vaginal  cauaL 

Following  the  iv  eogu  it  ion  of  the  predouiinant  role  played  hy  tVic  stre[i- 
tocoecus,  it  was  l>elieved  for  a  time  that  none  of  the  so-called  cases  of  diph- 
iheria  of  the  vagina  were  due  to  invasion  hy  the  Klebs-Loeffler  bacillus; 
but  the  observations  of  Rumm,  Nisut,  myself,  and  others  show  that  in  a 
few  eases  the  latter  organism  is  undoubtedly  the  [i^iologieal  factor. 

Endomeirxtk, — The  most  common  lesion  in  puerperal  infection  is  an 
inflammation  of  the  endometrium.  When  one  recalls  the  condition  of  the 
uterine  cavity  immediately  after  delivery,  with  its  bleeding,  raw  surfaces 
and  the  large,  gaping,  throndiosed  placenta!  sinuses,  it  l>ceonies  apparent 
that  pathogenic  hactcria  introduced  during  labor  ean  easily  tind  entry  into 
its  walls.  Again,  when  one  considers  the  mechanism  hy  which  the  decidua 
is  normally  removed,  one  ran  readily  see  that  an  ideal  culture  medium  is 
prepared  by  Nature  for  their  rece]*tion  and  propagation. 

In  puerperal  endumctritis  the  infeetion  nuiy  be  limited  to  the  placental 
site,  or  may  extend  over  the  entire  mucosa.  When  the  former  alnnc  is 
iToplicated  the  organisms  are  usually  found  growing  into  the  thrombi  and 
producing  cf^niparatively  little  local  reaction.  On  the  other  hand,  when 
the  entire  internal  surface  of  the  uterus  is  afTeetcd,  the  codonietriuni  may 
become  converted  into  a  stinking,  sloughing  area  made  up  of  necrotic  mate- 
rial and  decidual  drhris,  and  liathcd  with  a  bloody,  purulent  discharge.  The 
necrotic  material  soon  takes  on  a  dirty  yellnwish-green  afqiearance,  and  in 
many  instanees  ulcerated  surfaces  ap[jear,  coated  with  fibrin  and  presenting 
the  clinical  picture  of  diphtheria.  This  was  formerly  designated  as  tUpk- 
thentie  enfiometrifis,  but.  just  as  in  tlie  case  of  the  vagina,  the  condition. 
as  a  rule,  simply  represents  a  fibrinous  exudation,  thi"  result  of  an  intense 
necrosis  following  the  invasion  of  the  usual  pyogenic  organisms.  Infections 
due  to  the  streptococcus  or  staphylococcus  are  usually  associated  with  very 
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littk^  odor;  whereai?  in  tliose  excitisl  bv  bacillus  coli  or  ;uiy  <»f  Ow  \yrMJU 
putrefactive  organisms  tlie  interior  of  the  uIctub  h  liathtHl  with  a  prnfu 
foiil-smelling  di&eharge  which  frctjuciitly  contuiiis  gas  bubbles.  The  amount 
of  ncerolic  material  protlucet]  is  often  enormous,  and  may  recur  with  great 
rapidity  after  curetting.     Fig.  061  represents  the  uterue  from  a  case  of 
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TUl*   €6L — Uterus  from  Woman*  Dtimi  Ten  Davh  aftkr  I^bor  FRim*  a  MtxiED  \ 
TiON  WITH  STREPToeoceuf*  AND  Bacillda  C*oli.     X   i* 

puerperal  iDfeetion  tlue  to  .streptocneciis  and  bacillus  coli.  Hie  woman  suc- 
ciimhcil  ten  days  after  the  birth  of  the  child,  the  uterus  having  been  scraped 
clean  by  means  of  a  curette  three  or  four  days  previously,  A  glance  at  the 
drawing,  however,  shows  that  the  entire  cavity  is  filled  with  necrotic  ma- 
terial, which  in  all  probability  had  been  reproduced  in  the  intenral  elapsing 
between  the  curettage  and  the  time  of  death. 

Although  the  infection  generally  remains  h'mited  to  the  endometriiini^ 
in  not  a  few  cases  it  may  progress  Ijeyond  it,  giving  rise  to  a  metritis,  a 
lymphangitis,  a  phlebitis,  or  a  iieritonitis,  as  the  case  may  he»  This  exteo- 
sion  usually  occurs  through  the  lymphatics,  and  in  8uch  cases  areas^  of 
intlammation  can  be  traced  along  their  course  extend jT»g  to  the  peritoneal 
surface  of  the  uterus.  At  other  times,  es|>ccially  when  the  infection  has 
been  limited  to  tlie  placental  site,  the  thrombi  may  be  invaded  by  ttie  micro- 
organisms, and  there  results  a  phlebitis  which  may  remain  limited  to  the 
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litenne  wall,  or  may  rapidly  extend  beyond  it  and  give  riee  to  the  varions 
throird*otic  forms  of  pyeT|ieral  infection. 

The  lesions  prod  need  in  the  endometrium  vary  considerably  according 
to  the  micro-organisms  concerned,  and  still  more  according  to  their  virn- 
Icnce.  When  the  infection  i^  due  to  a  virulent  streptococcus  or  gtaphy- 
locoeen?-,  the  local  changes  are  comparatively  slight,  the  process  raj)idly 
spreading  through  the  lyniphaticB  or  veins  past  tlie  uterus*  and  giving  rise 
io  a  peritonitis  or  a  general  systemic  infection.  On  the  other  hand,  in  the 
cases  due  to  putrefactive  organisms,  to  the  colon  hacillus,  and  to  the  or- 
dinary pus-organisms  of  lesser  virulence,  the  process  remaim<  more  or  less 


Fi<j»    662. — Utehuh  from  Woman  Dying  Ten  DaT3  after  Lador  from  Stheptxk^dccub 

Infection.     X   f. 


limited  to  the  endometrium  and  causes  marked  local  lesions.  Fig.  662 
represents  the  uterus  from  a  wonum  dying  of  a  virulent  streptococcic  in- 
fection. The  walls  of  its  cavity  are  seen  to  he  ahnost  perfectly  smooth,  and 
nothing  is  [^resent  which  could  have  hccn  removed  hy  means  of  the  curette. 
In  this  respect  the  case  stands  in  marked  contrast  to  the  one  represented  in 
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Fig*  Gill,  in  which  tho  infections  agents  wero  streptococcns  anil  U^icillus 
eoli. 

Moreover,  njmn  t?tudying  the  niirro^eopical  featnrr?  of  pnerperal  t*n<lQ 
iru'iritiw,  uir-  finds  tliese  (liiFcrencL'B  still  further  accent iiatctL  Our  ori^na 
kiujwItMl^e  an  this  point  we  owe  to  the  researches  of  Bumm  anrl  DcKlerlein, 
hoih  of  whom  have  shov\Ti  that  there  are  niarkefl  histological  difTerencrs 
hetwccn  the  jnilrid  nn<1  septic  forms.  Acciircling  to  Bumm,  in  &c»rtiong 
through  the  wall  of  a  uterns  the  seat  of  a  putrid  rndomi*ir\iis,  a  thick  laver 
of  necrotic  material  is  found  lining  the  uterine  cavity*  enihedded  in  which 
are  large  numbers  of  the  offending  micro-organisms.  Beneath  tlii:?  ig  a 
thick  layer  of  leukocytic  infiltration^ — the  zone  of  reaction — and,  under  this* 
again,  more  or  less  normal  tissue.  CrtTeful  study  shovvi^i  that  the  micro- 
organisms are  limited  almost  entirely  to  the  superficial  necrotic  lay**r:  and 
although  a  few  may  he  present  in  the  reaction  zone,  none  can  V>e  made  out 
in  the  tissues  hencath  it,  thus  showing  Nature*s  mode  of  preventing  the  iu- 
vasinu  of  the  hody  (Figs.  iMV^  and  (IYj;V). 
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Fio.  653. — Puerperal  Endometritis  Due 
TO  Colon  Infection,  SHowiNt:  Mahkeb 
Devku»pment  of  Leukocytic  Wall, 
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Fio.  664. — Puerpkiial  Endometritis  Dri 
TO    St  ftE  pro  coccus     Infection,     Show- 

INO     SlUTJHT      I^EVELOFMENT     of      IrfGlEO- 

cimc  Wall. 


Similar  pictures  are  also  ohgerved  in  the  cases  due  to  inflation  with 
pyogenic  organisms  possessing  only  a  slight  degree  of  virulence.  On  the 
other  hand,  in  srpllr  endamctriihs,  and  especially  when  the  organisms  are 
virulent,  a  ttitally  ditTercnt  a]>pcamnce  is  noted.  Although  a  layer  of 
nc<rnti('   nmterirtl   containing  organisms   is   likewise  found   adjoining   the* 
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rapidly  epreacis  to  the  Fiirrounding  ctmneetive  tissue  aDd*ev53f 
ahticuss  fonnation.  In  more  pevere  case^  the  inflnmiiiatory  procejiy  follows 
the  course  of  the  I}Tnphaties,  arid  sometimeti  spreads  lx?hind  the  peritonetmi. 
giving  rise  to  reiroperitonml  phlegmons,  which  may  extend  as  high  as  the 
posterior  mediastinum.  On  the  nthtT  hand,  the  ah^eess  format  ion  may 
dissert  the  jieritoneiim  of!  from  the  anterior  pelvic  iind  alKlominal  wall,  and 
eventually  point  over  Fou part's  ligament.  In  still  another  class  of  easi^ 
the  bacteria  follow  the  lymphatics  in  the  connective  tissue  surrounding  the 
gi-eatcr  vessels  of  the  thigh,  and  give  rise  to  a  rare  form  of  phlegmasia  allm 
Vlok^ns,  the  usual  variety  being  due  to  the  extension  of  a  throud>utic  process 
originating  in  the  uterine  veins. 

As  has  already  been  pointed  out,  in  a  considerable  number  of  cases 
the  inflammatory  process  extends  into  the  uterine  wall,  and  there  giv« 
rise  to  divers  lesions  of  itu^iriiis,  wliich  may  vary  from  small  areas  of 
leukocytic  infiltration  to  dellnite  abscess  formation*  As  multiple  al»see*;s*es 
are  due  to  implication  of  the  lymphatics,  and,  inasmuch  as  these  channels 
are  most  numerous  beneath  the  peritoneal  covering  of  the  uterus,  stich 
lesions  are  most  abundant  in  that  situation. 

Cnder  the  designation  mvfritis  de-'^^^icaiw,  Garrigues  described  a  variety 
of  severe  puerperal  infection  in  which  not  only  the  endometrium,  Imt  also 
a  varying  amount  of  the  nmscularis  undergoes  necrosis,  and  is  expelled  in 
large  slireds  or  even  as  a  cast  of  the  interior  of  the  uterus.  As  Schmid- 
lecbner  suggests,  it  should  more  properly  he  designated  as  gangrene  of  the 
uterus. 

Sulpingilis\^—lj\  a  small  proportion  of  cases  the  infectious  proce>s  f\- 
tends  directly  from  the  uterine  cavity  to  the  Fallopian  tubes,  and  there 
gives  rise  to  various  inflamuialnry  phenomena.  Occasionally  tlie  salpingitis 
is  due  to  infection  tlirough  the  lyni]>hatie8  and  not  by  continuity  from  the 
endometrium.  Tn  many  instances,  liowever,  the  tube^  are  not  involved,  and 
w}\en  they  are  the  lesions  are  more  marked  at  the  lateral  than  at  the 
uterine  end,  tbus  indicating  that  in  many  cases  the  infection  is  secondary 
to  the  peritoneal  involvement.  Sometimes  an  oophoritis  occurs,  the  ovaries 
k'ing  enlarged  to  several  times  their  usual  size  and  very  tedematous.  The 
process  nuiy  stop  !u.'re  or  go  on  to  ty[ncal  abscess  foruuition.  The  ovarian 
infection  is  usually  due  to  lymphatic  involvement,  and  may  be  assckciatt^d 
with  atrections  r»f  tlie  parametrium.  Mucli  more  rarely  it  results  from 
direct  infection  cif  a  ruptured  follicle  by  means  of  the  peritonize  6uid- 

Peritoniiis. — In  the  vast  majority  of  cases  the  fatal  termination  in  puer- 
peral infection  is  due  to  a  peritonitis.  As  was  pointed  out  when  consider* 
ing  the  Idstologieal  changes  in  puerperal  endomctntis,  the  strB|itococei  or 
other  infecting  agents  nuty  rapidly  make  their  way  by  means  of  the  lym- 
phatics from  the  interior  of  the  uterus  to  the  peritoneal  surface  and  there 
give  rise  to  inflammatory  changes.  This  is  the  usual  mode  of  infection, 
but  in  rare  instances  it  may  be  due  to  the  escape  of  pus  from  the  Fallopian 
tubes;  though  in  none  of  the  autopsies  which  I  have  witnessed  upon  women 
dead  of  pncrperal  fever  has  such  a  mode  of  origin  been  observed,  while  in 
many  instances  the  tubes  are  not  implicated,  or  the  process  is  limited  en- 
tirely to  their  lateral  cuds.     Occasionally,  it  may  follow  the  rupture  of  a 


uterine  cavitv,  it  is  usually  thinner  than  in  the  preceding  ease.  The  zone  of 
lenkwytic  infiltration  h  either  lacking  or  very  ini[)€rfectly  flevelopcd,  and 
the  inicTo-or^mnipHis  can  Ih?  observer!  making  their  way  down  through  the 
deeidua  and  alon^j  the  lyrnfdiaties  of  the  nniiirnhir  wall  of  the  uterus  out 
toward   its  ^K^ritoiu-al  }>iurfare   (Figs.  iUM   nnd   (UU\).    1   Iuuh  heen  able  to 
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Fl<i.   6«>5. COLUN    iJAilLLUrt  ENl>OMfcTHITIH. 

Leukocytic  Wall  Nut  Invaueij  bit  Bac- 
teria.    X  «00. 


FliJ.      G4»ti. STREPToCOCi'Uti     EnDOMBTRITIS, 

Showinu  Invasion  ow  Leukocytic  Wall 
X  bOO. 


confirm  nhundantly  the  observations  of  Bunim,  whose  conohisions  are  auifdy 
justified  (Plate  XVI). 

It  would  appear^  therefore,  that  Nature  endeayors  to  confine  the  micro- 
orpanieins  to  the  inner  surface  of  the  uteruH  by  interposing  between  the 
necrotic  layer  and  the  deeper  jiortions  a  barrier  of  leukocytic  infiltratifui, 
which  acts  as?  an  etlicient  filter  when  the  micro-organ it^nis  are  attenuated* 
but  fails  to  restrain  tbeui  when  tticy  possess  a  marked  degree  of  virulence, 

Parametrifis, — One  of  the  more  frequent  complications  of  uterine 
infection  is  parametritis.  Tliis  frcfpiently  follows  infected  tenrs  of  the 
cervix,  but  in  other  cases  is  secondary  to  a  typical  puerperal  endometritis; 
in  either  event  it  is  due  to  the  transmission  of  the  micro-organisms  through 
the  Ivmpbatice  to  ihi^  peri-utcrine  connecUve  tissue.  The  first  clfect  of  their 
invasion  is  a  marked  inflammatory  o,Klenia.  with  very  little  or  no  suppura- 
tion.    In  mild  eases  the  process  goes  no  further,  hut  in  the  severer  Ly[)e8  it 
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rapidly  spreads  to  the  surrounding  connective  tissue  and  eventuates  in 
abscess  formation.  In  more  severe  cases  the  inflammatory  process  follows 
the  course  of  the  lymphatics,  and  sometimes  spreads  behind  the  peritoneum, 
giving  rise  to  retroperitoneal  phlegmons,  which  may  extend  as  high  as  the 
posterior  mediastinum.  On  the  other  hand,  the  abscess  formation  may 
dissect  the  peritoneum  off  from  the  anterior  pelvic  and  abdominal  wall,  and 
eventually  point  over  Poupart's  ligament.  In  still  another  class  of  cases 
the  bacteria  follow  the  lymphatics  in  the  connective  tissue  surrounding  the 
greater  vessels  of  the  thigh,  and  give  rise  to  a  rare  form  of  phlegmasia  alba 
dolens,  the  usual  variety  being  due  to  the  extension  of  a  thrombotic  process 
originating  in  the  uterine  veins. 

As  has  already  been  pointed  out,  in  a  considerable  number  of  cases 
the  inflammatory  process  extends  into  the  uterine  wall,  and  there  gives 
rise  to  divers  lesions  of  metritis,  which  may  vary  from  small  areas  of 
leukocytic  infiltration  to  definite  abscess  formation.  As  multiple  abscesses 
are  due  to  implication  of  the  lymphatics,  and,  inasmuch  as  these  channels 
are  most  numerous  beneath  the  peritoneal  covering  of  the  uterus,  such 
lesions  are  most  abundant  in  that  situation. 

Under  the  designation  metritis  dessicans,  Garrigues  described  a  variety 
of  severe  puerperal  infection  in  which  not  only  the  endometrium,  but  also 
a  varying  amount  of  the  muscularis  undergoes  necrosis,  and  is  expelled  in 
large  shreds  or  even  as  a  cast  of  the  interior  of  the  uterus.  As  Schmid- 
lechner  suggests,  it  should  more  properly  be  designated  as  gangrene  of  the 
uterus. 

Salpingitis. — In  a  small  proportion  of  cases  the  infectious  process  ex- 
tends directly  from  the  uterine  cavity  to  the  Fallopian  tubes,  and  there 
gives  rise  to  various  inflammatory  phenomena.  Occasionally  the  salpingitis 
is  due  to  infection  through  the  lymphatics  and  not  by  continuity  from  the 
endometrium.  In  many  instances,  however,  the  tubes  are  not  involved,  and 
when  they  are  the  lesions  are  more  marked  at  the  lateral  than  at  the 
uterine  end,  tlius  indicating  that  in  many  cases  the  infection  is  secondary 
to  the  peritoneal  involvement.  Sometimes  an  oophoritis  occurs,  the  ovaries 
being  enlarged  to  several  times  their  usual  size  and  very  oedematous.  The 
process  may  stop  here  or  go  on  to  typical  abscess  formation.  The  ovarian 
infection  is  usually  due  to  lymphatic  involvement,  and  may  be  associated 
with  affections  of  the  parametrium.  Much  more  rarely  it  results  from 
direct  infection  of  a  ruptured  follicle  by  means  of  the  peritonitic  fluid. 

Peritonitis, — In  the  vast  majority  of  cases  the  fatal  termination  in  puer- 
peral infection  is  due  to  a  peritonitis.  As  was  pointed  out  when  consider- 
ing the  histological  changes  in  puerperal  endometritis,  the  streptococci  or 
other  infecting  agents  may  rapidly  make  their  way  by  means  of  the  lym- 
])hatics  from  the  interior  of  the  uterus  to  the  peritoneal  surface  and  there 
give  rise  to  inflammatory  changes.  This  is  the  usual  mode  of  infection, 
hut  in  rare  instances  it  may  be  due  to  the  escape  of  pus  from  the  Fallopian 
tubes;  though  in  none  of  the  autopsies  which  I  have  witnessed  upon  women 
dead  of  puerperal  fever  has  such  a  mode  of  origin  been  observed,  while  in 
many  instances  the  tubes  are  not  implicated,  or  the  process  is  limited  en- 
tirely to  their  lateral  ends.     Occasionally,  it  may  follow  the  rupture  of  a 
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irametritic  or  ovarian  abscess,  while  in  oilier  eases  it  may  result  from  in- 
striiMiental  perforation  of  the  uterus  or  vaj^irml  cul-de-mc  during  ernuinal 
alwrtion, 

Fywmia. — ^The  pyiemtc  form  ueiuilly  results  from  Ihe  iofeetiou  of 
thrombi  at  the  placental  site  anfl  suljseqoent  intlaninmtory  eban^es  neeiir- 
ring  in  the  veins.  The  thrombosis  may  he  limited  to  a  eom|jarat!vely  ^mull 
area  and  be  entirely  within  the  uterine  wall,  or  it  may  extend  beyond  the 
uterus,  80  that  occasionally  all  the  pelvic  vesselB  are  thrombosed  as  far  up 
as  the  junction  of  the  renal  veins  with  the  inferior  vena  cava.  Its  niofle  of 
production  wa,s  exhaustively  studied  by  Bardelelien  in  lt>07.  By  the  break- 
ing down  of  the  thrombi  small  particles  Cv^eape  into  the  circulation  antl 
are  carried  by  the  blood  current  in  various  directions,  giving  rise  to  endo- 
carditis and  meiastaiic  absresses^  from  which  no  portion  of  the  body  ap- 
pears to  he  exempt.  In  this  form  of  puerjieral  infection,  snch  absecBses 
may  be  found  in  any  of 
the  internal  organs,  the 
fiyno\iaI  surfaces  also  be- 
ing frequently  implicated 
and  giving  rise  to  swell- 
ings about  the  joints, 
wliich,  if  not  promptly 
treated,  may  lead  to  their 
complete  destruction.  In 
other  cases  blet»s  or  hnllm, 
due  to  the  same  cause, 
appear  on  various  por- 
tions of  tlie  body,  and  in 
their  contents  the  of- 
fenfh'ng  micro-organisms 
are  readily  denionstrahlc. 

Less  frequently,  detached  particles  of  thronihi  may  be  arrested  in  one  of 
the  larger  vessels  of  the  lungs  and  give  rise  to  jjulmonnry  embolism  and 
almost  instantaneous  death.  When  smaller  vessels  are  involved  the  results 
are  not  so  gerlous,  though  the  portion  of  lung  supplied  by  them  becomes 
iiifarcttnl  and  gives  rise  to  a  secondary  plenrisy  or  pneumonia,  which  may 
liltimately  lead  to  death.  It  would  appear  from  the  observations  of  Mahler, 
Breuer,  and  Kichter  that  a  large  part  of  the  pulmonary  afTections  occurring 
in  puerperal  women  originate  in  this  manner,  and  in  not  a  few  instances 
the  appearance  of  a  localized  pleurisy  may  be  the  first  manifestation  of  a 
serious  tliromhotic  process.  Most  cases  of  pyumiia  present  very  little 
uterine  involvement,  and  death,  when  it  occurs,  is  due  to  general  exhaust iim 
following  a  prolonged  suppurative  process,  rather  than  to  peritonitis,  w^hieh 
is  the  usual  cause  of  death  in  the  other  forms  of  infection. 

Pklrgmffsia  Alba  Dolen^, — As  was  pointed  out  when  the  question  of 
parametritis  was  c(msidered,  t!n*s  alTection  is  sometimes  due  to  the  extension 
through  the  lymjihaties  of  a  parametritic  process  to  the  tissues  surrounding 
the  great  vessels  of  the  thigh.  As  a  nde,  how^ever,  it  results  from  the  exten- 
sion of  a  thrombotic  process  from  the  pelvic  veins;  and  in  several  of  my 


Fio.  iifi7. 


Shuwinu  8TREPTorot:ci,      X   HtK). 


892  PUERPERAL  INFECTION 

autopsy  cases  the  throinl)0-phlebitis  could  be  traced  from  the  uterus  to  the 
internal  and  common  iliac  veins,  whence  it  extended  upward  to  the  vena 
cava  and  downward  through  the  external  iliac  to  the  vessels  of  the  foot. 

Occasionally,  in  cases  which  recover,  the  phlegmasia  appears  to  be  an 
isolated  process,  though  it  is  probably  only  a  part  of  a  much  more  exten- 
sive thrombosis.  Moreover,  it  should  be  home  in  mind  that  even  wide- 
spread thrombosis  may  give  rise  to  but  slight  clinical  manifestations,  as 
in  one  of  my  cases,  in  which  at  autopsy  the  femoral  vein  and  all  its  branches 
were  completely  occluded,  though  careful  mensuration  was  necessary  to 
detect  any  difference  in  the  size  of  the  legs. 

Clinically  phlegmasia  alba  dolens  should  always  be  regarded  as  a  mani- 
festation of  infection;  although  it  may  possibly  be  of  other  origin.  Thus, 
my  assistant,  F.  C.  Goldsborough,  described  a  case  of  complete  occlusion 
of  the  common  iliac,  external  iliac,  and  femoral  veins,  which  was  cleariy 
the  result  of  pressure.  Such  an  inference,  however,  is  not  permissible 
unless  the  case  comes  to  autopsy,  and  careful  bacteriological  examination 
demonstrates  the  absence  of  bacteria. 

An  excellent  idea  of  the  frequency  of  the  various  lesions  in  fatal  cases 
of  puerperal  infection  may  be  gained  from  the  statement  of  Kneise,  who 
studied  the  autopsy  reports  from  89  cases  in  Halle,  with  the  following 
results : 

Peritonitis     43  cases 

Thrombophlebitis    20      " 

PysBmia    17      ** 

Parametritis    7      " 

Sepsis  f  oudroyante    2      *  * 

^  iEtiolog^. — As  it  has  been  conclusively  demonstrated  that  the  bacteria 
concerned  in  puerperal  infection  are  identical  with  those  with  which  we  are 
familiar  as  causing  wound  infection,  it  must  follow  that  puerperal  infection 
is  a  wound  infection  resulting  from  the  introduction  of  pyogenic  organ- 
isms into  the  generative  tract  either  before,  during,  or  immediately  after 
labor.  In  other  words,  it  is  usually  a  direct  infection  from  without,  the 
offending  bacteria  being  brought  to  the  woman  by  the  hands,  instruments, 
or  any  other  object  which  may  come  in  contact  with  her  generative  organs. 

Puerperal  infection,  then,  is  coniaci  infection,  this  conception  having 
been  first  definitely  enunciated  by  Semmelweiss  in  the  following  words: 
"I  consider  puerperal  fever,  not  a  single  case  excepted,  as  a  resorption 
fever,  caused  by  the  re8or])tion  of  a  decomposed  animal-organic  material. 
The  first  result  of  the  absorption  is  a  change  in  the  blood,  and  the  exuda- 
tions are  the  result  of  this  change.  The  decomposed  animal-organic  ma- 
terial, which,  when  rosorbed,  causes  childbed  fever,  is  brought  to  the  indi- 
vidual from  without  in  the  great  majority  of  cases,  and  this  is  infection 
from  without.  These  are  the  cases  which  represent  the  epidemics  of  child- 
bed fever.    These  are  the  cases  which  can  be  prevented.'' 

In  the  latt(T  part  of  the  eighteenth  century  puerperal  fever  began  to 
be  considered  as  a  contagious  malady  in  England.  This  conception  ap})ar- 
ently  originated  with  Thomas  Kirkland,  of  Ashby,  in  1774,  but  was  first 


rlonrly  enuneiatt'd  in  17nr>  hy  tiordon,  of  Ahcrdecii,  in  liis  treatise  "On 
the  EpideiTUc  of  Puerpoml  Fovcr,  as  it  pruvailerl  in  Aherdeen  from  Decem- 
ber, 17H9,  to  Man  li,  17i^2.'^  In  this  lie  pave  an  aecoiiiit  of  77  cases  which 
ho  had  attended,  aud^  among  other  things,  stated:  "It  is  a  disagreeahle 
declaration  for  me  to  mention  that  T  mystdf  was  the  means  of  carrying  the 
infeetiun  lo  a  grent  nnmbtT  of  women,'* 

In  this  eoirntry  we  are  mainly  indebted  to  Oliver  Wendell  Holmes  for 
introducing  the  conception  of  the  infectious  natnre  of  the  airection.  In 
an  article  entitled  Puerperal  Fever  as  a  Private  Pestilence,  first  publisfied 
in  1843,  he  clearly  showed  that  the  epidemic  form  of  the  dii^eime  wa^  pre- 
ventable, and  owed  it8  origin  either  to  the  aeeonebewr  or  midwife.  His 
teachings,  lioweven  did  not  exert  the  influence  which  might  have  been  ex- 
pectecb  mainly  beeause  they  were  opposed  by  the  leading  obstetricians  of  the 
country,  notably  Meigs  and  Hodge,  the  former  stating  that  he  preferred  to 
consider  the  disease  as  due  to  the  working's  of  Proviilence»  which  he  could 
understand,  rather  than  to  an  unknown  infection  of  which  lie  eould  form  no 
conception. 

For  many  years  th«  prevalent  theory  in  Europe  was  that  puerperal  fever 
was  due  to  miasmatic,  telluric,  or  atmoKpherie  iufluences.  This  view  held 
its  ground  for  vcarB  after  the  appearance  of  Semmelweiss's  book  in  1861; 
although  in  1804.  Hirscb,  after  studying  the  matter  from  an  bistorieal 
i^tandjjoint,  came  to  the  conclusion  that  the  nuilady  was  of  infectious  rather 
than  of  miasmatic  origin. 

It  was  not,  howev(^i\  until  after  Lister  had  introduced  antiseptic  metliods 
into  surgery,  and  Stadfeld,  of  t'openhagen,  had  recomuieiided  the  use  of 
biebloride  of  mercury  in  obstetrics,  that  the  great  mass  of  the  profession 
began  to  understand  that  puerperal  fever  was  due  to  contact  infection,  and 
cr>uld  be  prevented  to  a  very  great  degree.  The  bacteriological  work  of^ 
Pasteur  and  his  successors,  and  the  almost  coustjint  presenee  of  streptococci 
in  fatal  cases,  decided  the  question,  and  at  present  no  one  donl)ts  the  in- 
fectious nature  nf  the  disease. 

Modes  of  Erierntd  Irtftriion. — The  most  usual  mode  of  inflection  is  by 
the  hands  of  the  obstetrician  or  the  midwife,  and  no  one  who  has  observed 
the  way  in  w^hieh  many  medical  men  conduct  labors  can  wnnder  that 
puerperal  fever  occasionally  occurs.  The  employment  of  dirty  instruments, 
as  well  as  of  dirty  bands,  also  plays  an  inijiortant  part. 

Sources  of  infection,  much  rarer,  it  is  true,  luit  f;cnerally  ovvrh*uked. 
especially  among  the  lower  classes,  are  self-iucKvubition  l>y  the  jmtient  fm- 
gering  her  genitalia  or  even  making  internal  examinations  and  copulation 
during  the  latter  days  of  pregnancy.  IJefmiaun  states  that  bacteriological 
examination  of  the  |>rej>ucc  of  the  penis  reveals  the  presence  of  streptocoeci 
in  7o  ]ier  cent,  of  all  eases;  while  I  have  seen  two  out-patients  die,  who  had 
not  been  examined  internally :  but  upon  seeking  an  explanation  for  the  in- 
fection, I  found  that  they  had  copulated  during  the  first  stage  of  labor. 
Contact  with  secretions  from  wounds  of  any  kind  also  fdays  an  iitijioHant 
]>art,  and  whether  tb(*  purulent  material  be  from  an  external  wound  or  else- 
where within  the  body,  the  result  will  be  the  same.  It  is  only  necessary  to 
recall  in  this  connection  the  case  of  Dn  fiutter,  of  Phi  hide  Iphia,  wdio  was 
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ill   "luiirii.ic  of  ])uerperal  fever,  wliilo  his 

-    r-t  iirsil'-  r»-  fnnn  it.     It  ai)|:Kjaro(l  later  that 

:r    ^:   iiZR'iii  -^:'m  wliich  he  was  constantly  con- 

.  -  ::i  ;  01  :iM  rands  of  the  phyHician  or  nurse,  bom* 

.:        v.v  ijLj-rrs,  and  not  infretiiiently  a  pustular 

:-    t-:-:  inK'vn  that  puerperal  fever  often  oocurre«l 

.-    -;:t    -^rvi  for  hy  a  physician  who  at  the  saiiio 

.^,       ■:--.'-;  Ti^as.    As  has  already  been  said,  some  nf 

..i    :  -  't:  affections  were  identical,  but  it  was  not 

-    •:    :iis"  :Ty?ipela8  and  most  serious  cases  of  pucr- 

-    •    :t  ?r:^piix?occus  that  this  relation  was  undr-r- 

i;  .     ^       ;::*.  :  >  i»fZorally  believed  that  there  is  no  essential 

,.  _       ►    .— .-  •■,  .'i.';v.s  erysipelatos  of  P>hleisen  and  the  or- 

n  *       ^"'!»-^ 

II!  „   ^^    vrc  fretjuently  observed  to  occur  in  the  prac- 

,|i  ■  ^  ^        :.':ti':A.  scarlet  fever,  and  occasionally  typhoid 

--*':,  al  n4ationship  between  these  affections  has 
of  -    -     ;n«"»n  that  in  i)oth  dii)htheria  and  scarlet  fever 

sti!  -  <.:*":c.voccus  arc  frequently  met  with,  and  these 

res:  •    'j  zbe  woman  in  labor. 

..^    1  ^i.  7v  some  to  play  an  important  a[»tioIogicnl  part, 
^    •  ^'.rinjT  the  external  genitalia  with  an  occlusive 
-     1  i:r  into  the  va<;ina.  and  thus  eliminate  this 
*  >    Towever,  occurs  very  rarely,  if,  indeed,  it  is 
^'  .      -j^s:*'.     Nevertheless,  in  England,  and  to  a  less 

.  '-  ;'W  is  believed  to  ])lay  a  prominent  ])art  in  its 
iEti'^'  .  -':dX  the  dan*rer  of  infection  from  such  sonrc«^s 

conci M'"  •  ^^  ^^»%:.  and  will  be  spoken  of  less  and  less  fruquently 

faniili.iT  ■  ,^    ^;:vr  versed  in  vigorous  aseptic  technique, 

is  a   \Mii'"  '  >*.  i  K:once])tifm  Semmelweiss  possessed  of  the  vari- 

isms  in.'  r  ♦.vcion,  it  may  be  interesting  to  quote  what  he 

labor.     Im  '  ■  >  varer  of  the  decomposed  animal-organic  matr- 

otrernlini:  i*;-  j^^r,  the  operating  han<l,  instruments,  bedclothes, 

or  anv  mli.  :■  ...^pe^  :^«?  hands  of  niidwives  or  nurses  whicii  come  in 

PnrrjuTM'  ^-*«ac  of  women  sick  with  puer])eral  fever,  and  after- 

been  first   drf'  ^^  £•  ::*rturient  women.    In  other  words,  the  bearer  of 

**1   consider  1 1'  ,*f-g«^ic  material  is  anything  which  is  soiled  by  a 

fever.  cans<'d  !■■       ^  ^j^je  material  and  conies  in  contact  with  the  genitalia 
The  first  rrsnii         "^ 

tions  arr  \\\v  rv-  ..^^  one  at  the  ])re8ent  time  believes  that  the  vast 

terial,  \\iii«h.  v'         .^s  .'f  puerperal  infection  are  the  result  of  the  intro- 
vidua!   fnuii  witi-  ^^thogenic  micro-organisms  into  the  genital  canal 

from  witlmut.  T'  .. -.n^nt  woman.  Xevertheless,  many  authorities  teach 
bed  iVvir.  These  ..  .  f  oases  the  infection  d(M»s  not  result  in  this  man- 
In  tin*  liiliir  I".  ...  micro-organisms  which  were  already  within  the 
be  coiisidiPod  a-  a  •  .  .^t  of  labor.  To  infection  arising  in  this  way  the 
ently  t)riginati(l  wii'n      <r-plied.    The  conception  originated  with  Semmel- 
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wciss,  who  j^taterl :  **In  rare  cases  tlie  ilrcnmpofted  animal-organic  matprial, 
which  causes  chiklbecl  fever  wlieii  absorijetl,  is  produceil  within  tlie  patient 
herself*    These  are  the  eases  of  auto*infeetion,  and  cannot  be  pre  vented." 

With  the  enthusiasm  which  attended  the  introduction  of  anliseptie 
methods  of  midwifery,  the  possibihty  of  auto-infection  was  lost  sight  of  for 
a  time,  and  it  was  only  after  the  statistics  of  well-conducted  lying-in  esfal>- 
lishnients  showed  that  a  certain  number  of  cases  of  infection  still  aeeurn'd, 
despite  the  rigorous  application  of  antiseptic  principles,  thiit  the  idea  was 
rehabilitated  by  Ahlfeld  nud  K%iltcnliach  (1883-1889). 

Of  course,  with  the  recognition  of  the  fact  that  puerperal  fever  was  a 
bacterial  disease,  the  definition  introduced  by  Senimelweiss  fell  to  tlie 
ground,  since  the  micro-organisms  could  not  originate  spontaneously  within 
the  body  of  the  woman.  K  alt  en  bach  then  advanced  the  view  that 
pathogenic  hacteria  are  normally  present  in  the  vaginae  of  a  consideralile 
number  of  healthy  pregnant  women,  and  that  these  might  make  their  way 
into  tlie  uterus,  or  be  intnxluced  into  it,  by  the  sttrile  examining  finger. 
Most  observers  now  hold  that  auto-infection,  even  in  this  modified  sense,  is 
not  possible,  and  that  all  cases  of  puerperal  infection  are  due  to  the  intro- 
duction from  without  of  pathogenic  micro-organisms  at  the  time  of  labor. 

Apparent  proof  of  the  possibility  of  the  occurrence  of  auto-infection  is 
aiTorded  by  the  rare  instances  of  serious  imer[)eral  infection  in  woim-n  who 
had  not  been  examined  vaginally,  and  whose  laliors  had  tieen  conducted  in 
a  thoroughly  aseptic  manner.  Such  eases  undoubtedly  sometimes  occur,  but 
even  in  them  the  proof  is  not  alisolute ;  as  it  is  impossible  to  }irove  tfmt  the 
womtn  may  not  liave  infected  themselves  ljy  handling  the  genitalia,  or  that 
the  bacteria  were  not  derived  from  a  suppuration  focus  within  the  body,  or 
were  not  brought  to  the  uterus  by  means  of  the  blood  current. 

Winter,  in  1911,  admitted  the  justice  of  thcjie  contentions,  and  held  that 
one  is  justified  in  speaking  of  auto-infection  only  when  careful  liacteriologi- 
efll  examination  can  demonstrate  that  the  bacteria  found  in  the  puerperal 
uterus  bad  existed  in  the  vagina  at  the  onset  of  tabor.  He  considers  that 
he  has  been  able  to  adduce  such  proof,  and  therefore  holds  that  auto-infcc- 
tion  undoubtedly  occurs.  Accordingly,  the  ipn  stion  can  be  finaUy  decided 
only  by  the  results  of  the  bacteriological  examination  of  the  generative  tract 
in  the  pregnant  condition.  UnfortunatelyT  the  investigations  which  have 
been  undertaken  in  the  hope  of  settling  the  question  have  not  given  uniform 
results,  and  consequently  we  are  nearly  as  far  from  a  scientific  solution  of 
the  problem  as  when  it  was  first  broached ;  a  It  bough  iu  actual  practice  a  con- 
stantly increasing  numWr  of  obstetricians  act  as  if  the  possibility  of  auto- 
infcetioD  had  been  definitely  disproved. 

Practically  all  investigators  are  united  in  claiming  that  the  cavity  of 
the  normal  uterus  is  free  from  micro-organisms  both  in  the  pregnant  and 
non-pregnant  condition.  This  fact  has  bwn  amply  demonstrated  by  the 
work  of  Gonner.  Dciderlein,  and  Winternitz  in  women,  and  by  Strauss, 
Sanchez-Toledo,  and  i>en?:ler  in  the  h)wer  animals. 

Prior  to  181tB  it  was  generally  l>eliev*'d  that  the  cavity  of  the  normal 
puer])eral  utenis  was  free  from  liaeteria,  and  that  their  presence  afforded 
indubitable  evidence  of  infection.  In  that  year,  however,  Franz  stated 
59 
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that  bacteria  could  frequently  be  found  after  the  first  few  days  of  the  puer- 
perium  in  women  who  had  presented  no  clinical  signs  of  infection.  His 
results  were  soon  confirmed  by  Burckhardt,  and  promptly  denied  by  Doder- 
lein  and  Winternitz.  At  first  it  was  believed  that  the  bacteria  in  question 
were  merely  saprophytes,  but  other  investigators,  such  as  Stolz,  Schenk,  and 
Scheib,  found  streptococci  in  from  30  to  38  per  cent,  of  their  cases.  On  the 
other  hand,  Foulerton  and  Bonney,  Brownlee,  and  others  stated  that  strep- 
tococci were  never  j)resent  in  the  normal  puerperal  uterus. 

In  view  of  these  contradictory  statements,  my  former  assistant,  H.  M. 
Little,  investigated  the  question.  For  this  purpose  he  studied  the  uterine 
lochia  obtained  from  50  consecutive  women  delivered  in  my  clinic  in  1904. 
In  each  case  cultures  were  taken  immediately  after  the  expulsion  of  the 
placenta,  and  again  on  the  third  and  ninth  days  of  the  puerperium.  Not 
counting  the  gonococcus,  the  uterus  was  found  to  be  sterile  in  96,  85,  and  70 
per  cent,  of  the  cases  on  the  three  days  respectively,  and  in  none  of  the  150 
examinations  were  streptococci  found. 

These  observations,  therefore,  clearly  indicate  that  the  normal  puer- 
peral uterus  at  no  time  contains  the  usual  pyogenic  bacteria;  but,  on  the 
other  hand,  it  cannot  be  regarded  as  sterile  except  immediately  after  deliv- 
ery, and  becomes  progressively  more  and  more  contaminated  as  the  puer- 
perium advances.  The  bacteria  present  are  usually  saprophytic  in  charac- 
ter, and  while  they  may  give  rise  to  slight  febrile  disturbances  they  cannot 
be  held  responsible  for  the  production  of  the  grave  forms  of  infection. 

As  our  investigations,  contrary  to  those  of  many  German  authorities, 
show  that  the  normal  puerperal  uterus  does  not  contain  streptococci,  the 
question  as  to  the  possibility  of  auto-infection  must  stand  or  fall  with  the 
demonstration  of  such  bacteria  in  the  vaginal  secretion  of  healthy  pregnant 
women.  If  they  are  even  occasionally  present  it  must  be  admitted  that  they 
may  be  carried  up  into  the  uterus  by  the  sterile  examining  finger,  and  give 
rise  to  infection ;  whereas  if  they  cannot  be  demonstrated,  such  a  contention 
must  be  dismissed  as  unfounded. 

The  vaginal  secretion  during  pregnancy  always  contains  large  numbers 
of  bacteria,  mostly  bacillary  in  character,  although  cocci  are  frequently 
8een.  Unfortunately,  the  bacteriological  investigations  which  have  been 
undertaken  to  determine  the  nature  of  the  latter  have  served  rather  to 
complicate  than  to  settle  the  question ;  one  set  of  observers  claiming  that 
streptococci  are  frequently  present,  and  the  other  contending  that,  with  the 
exception  of  the  gonococcus,  pyogenic  bacteria  are  always  lacking. 

The  studies  of  Doderlein,  ])ublished  in  1892,  promised  for  a  time  to 
reconcile  the  conflicting  results,  but  as  they  have  not  been  confirmed  by 
subsequent  investigators,  the  question  still  remains  an  open  one.  He  stated 
that  the  vaginal  secretion  might  occur  in  one  of  two  forms,  which  he  desig- 
nated as  normal  and  pathological.  The  former  was  a  thick,  dry,  cheese-like 
material  of  a  whitish  color  and  a  distinctly  acid  reaction.  Microscopically 
it  showed  epithelial  cells,  a  pure  culture  of  tolerably  long,  thin  bacilli,  and 
occasionally  a  few  yeast  fungi.  The  pathological  secretion,  on  the  other 
hand,  was  fluid,  generally  of  a  yellowish  color,  suggesting  pus,  and  some- 
times contained  gas  bubbles.     Its  reaction  was  less  acid  than  that  of  the 
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nnrmal  Rxrction,  nocapionally  iKujtrjil,  ari<l  very  rarely  even  alkaline.  In 
it  were  fojind  larj^e  niinitwrti  of  fetikoeytej*  and  many  rniero-or^'anisin!^  uf 
various  kinds?,  both  hacilli  and  cocei.  Fifty-five  per  eent.  of  his  patients 
presented  a  normal  and  45  per  eent.  a  patliolo^ical  secretion.  As  pyo- 
genic bacteria  were  never  present  in  the  former,  while  streptococci  were 
noted  in  10  per  eent.  of  the  latter,  he  held  that  aiito-infeetion  was  out 
of  the  fjuestion  when  tlie  secretion  was  normal,  but  rai|2:lit  oeeasionally 
occur  wlien  it  was  patholotjical. 

The  followiu/j:  table  ^]\vsi  an  idea  of  the  frerjneney  with  which  strep- 
tococci have  been  demonstrated  in  the  vaginal  secretion  by  certain  inves- 


tigators: 


Biirrkhardt 4% 

8teffn(^k 4% 

I)n<l<^rl«'in     .,, ,.,  4.1% 

Biirtjiibiini 8.5% 

KiihlHTick    9.5% 

Vahic    .. 10% 

WiUe .  12.5% 

Kottmaim 13% 


Whiter    15% 

Williams    (1893)    .....   20% 

Vahio 25% 

WalthaH 27% 

Stolz    ..  . .    30% 

Btimm  am  J   Sigwart    .  .    74% 
Natwig    100% 


Thig  great  disparity  would  seem  to  indicate  that  some  of  the  investi- 
gators, at  least,  were  in  error,  as  it  is  scarcely  conceivable  that  streptococci 
could  occur  25  times  more  frequently  in  one  set  at  women  than  in  another. 
Moreover,  if  they  occur  as  frerpiently  as  some  observers  state,  it  would  ap- 
|iear  remarkable  that  rebitividy  so  few  patients  suffer  from  streptococcic 
infection.  To  overcome  this  olijection  it  was  assumed  by  some  that  the 
vaginal  stre]ttococci  were  of  a  diiTerent  strain  from  those  which  give  rise 
to  severe  infections,  or  at  least  possesi^ed  only  a  very  slight  degree  of  viru- 
lence. The  com]>aris€n  of  the  biological  characteristics  of  such  streptococci 
with  those  derived  from  infectious  processes,  however,  failed  to  sustain  such 
a  contention.  Accordingly,  Walthard  and  Keber  attempted  to  escape  from 
the  dilemma  by  assuming  that  the  women  became  immune  to  the  action  of 
their  rnvn  8trc[jtoc(KTi,  and  therefore  could  i>e  infected  only  by  those  coming 
from  an  extraneous  source.  This  appears  to  me  to  be  a  refinrtio  at!  nhsuT' 
dttni,  and  it  w^onld  seem  far  more  probable  that  the  explanation  for  the  high 
percentage  of  streptococci  is  to  he  sought  in  some  error  of  technifiue. 

On  the  other  hand,  Kninig,  in  1897,  stated  tliat  in  tlie  vaginal  secretion 
of  167  pregnant  wonu^n  he  had  been  unable  to  demonstrate  the  presence  of 
typical  streptococci  or  any  other  pyogenic  bacteria,  witli  the  €^xception  of 
tfie  gonococcus.  Moreover,  he  showed  that  the  secretion  was  decidedly 
antagonistic  to  streptococci  introduced  from  without,  all  trace  of  them 
usually  disappt^aring  in  the  course  of  twelve  hours.  He  th<Tefnre  concluded 
that  it  should  l>e  considered  as  practically  sterile,  and  that  there  was  not 
the  slightest  evidence  in  the  support  of  the  dfictrine  of  auto-infeotion. 

In  1808  I  confirmed  Kronig's  findings,  wdien  I  reported  to  the  Ameri- 
can Gynaecological  Society  that  I  had  been  unable  to  demonstrate  the  pres- 
ence of  the  streptococcus  or  staphylocoecus  aureus  in  the  vaginal  secretion 
of  92  pregnant  women.  In  view  of  this  fact  I  concluded  that  auto-infec- 
tion from  these  micro-organisms  was  impossible,  and  when  they  were  dem- 
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ooMroted  in  the  puerperal  uterut*,  tliat  they  had  heen  introduced  fror 
out     At  the  same  time  I  admitted  that  certiiin  eases  of  puerperal  endo- 
metritis might  oerasionally  be  due  to  auto-infection  by  other  bacteria. 

^rhese  coneluHions  were  al»solutely  contradictory  to  those  at  which  I 
had  arrived  five  years  previouely,  when  I  found  jstreptococcci  in  20  per  cent, 
of  my  cases.  In  the  two  series  of  observation*^  the  work  was  conducted  under 
identically  the  same  conditions,  except  that  in  the  first  the  secretion  was 
obtained  by  means  of  a  sterile  glass  speeulum,  whereas  in  the  second  Menge'^s 
tube  was  employed,  which  could  be  introduced  without  coming  in  contact 
with  the  margins  of  the  hymen.  The  conclusion,  therefore,  appeare<l  in- 
evitable that  in  the  first  series  bacteria  from  the  margins  of  the  h>inen  or 
the  inner  surfaces  of  the  labia  minoni  bad  been  carried  into  tlie  vagina 
by  the  speculum :  w!iereas.  such  contact  having  Ijeen  avoided  in  the  second 
series,  the  secretion  obtained  was  absolutely  free  from  contamination- 

The  correctness  of  this  explanation  was  placed  beyond  all  rea^unable 
doulit  by  the  examination  of  35  additional  cases,  3  sets  of  cultures  being 
made  from  each.  The  first  was  taken  from  the  inner  surface  of  tlje  labia 
minora,  the  second  from  the  vaginal  secretion  obtained  by  means  of  a 
Menge  tube,  and  the  third  from  the  vaginal  secretion  obtained  through  a 
sterilized  speculum.  Pyogenic  cocci  or  colon  bacilli  were  demonstrated  in 
80  per  cent,  of  the  first,  in  none  of  the  second,  and  in  48  per  cent,  of  the 
third  set  of  cultures,  thereby  indicating  that  the  vaginal  secretion  of  healthy 
women  is  free  from  pyogenic  cocci,  when  obtained  without  contamination, 
but  that  since  bacteria  are  usually  present  upon  the  hymen  and  labia 
minora,  it  is  impossible  to  introduce  a  specuhnri  into  the  vagina  without 
earning  them  along  with  it,  in  at  least  one  half  of  such  cases. 

This  explanation  apparently  settled  the  matter  for  a  few  years,  but 
in  1S>04  Bumm  and  Sigwart  stated  that  it  was  not  satisfactory,  and  that 
my  negative  results  were  to  be  attributed  to  the  employment  of  unsuitable 
culture  media,  so  that  streptococci  eseai>ed  detectifm.  They  then  reported 
the  results  obtained  in  the  examination  of  the  vaginal  secretion  of  103 
pregnant  women,  Menge*s  tube  was  not  employed,  hut  instead  a  epeeuluu) 
vas  introduced  and  the  secretion  obtained  from  a  portion  of  the  vaginal 
tnlb  which  presumably  had  not  come  in  contact  with  it,  and  then  inocu- 
y^  into  bouillon.  Streptococci  were  demonstrated  in  from  38  to  74  per 
cat  of  their  cai^es,  according  as  cultnres  w^ere  taken  ufwn  one  or  several 
aeetaons* 

These  results  were  at  such  variance  with  my  own  that  my  assistant, 
fim  M,  Berglaud,  in  1906,  repeated  Bumra's  experiments,  employing  ex- 
^f  the  same  teelmiqne  and  culture  media.    For  this  purpose  cultures  were 
"^^frmn  50  consecutive  normal  pregnant  women,  as  follows; 
1  ftt>m  the  vulva  before  disinfection. 

^"^m  the  vagina  by  means  of  Menge's  tube. 

m  the  vagina  by  means  of  a  speculum,  following  Bumm's  tech- 
^^.  :.  ench  group  cultures  were  made  in  sugar  lK>uillon,  following 
^     -H\numendation,  as  well  as  upon  solid  media. 

^j^l  the  cultures  w^re  nearly  always  positive,  in  group  2  always 
mhXB^  pyogenic  cocci  were  concerned,  while  in  group  3  positive 
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,  Its  were  olitained  in  more  than  one  half  of  the  cases  In  which  hacteria 
fiaa  hocn  denionsit rated  upon  the  vnlva* 

The^^>  obeervatioBj?  confirmed  in  toto  my  previons  work^  and  demon- 
strated conelnsively  to  my  mind  that  the  vaginal  ^eeretion,  when  properly 
obtained,  is  sterile  so  far  as  pyogenic  bacteria  are  eoneerned.  and  also  that  a 
speenlvini  eannot  he  introdneed  into  the  va^rina  except  at  a  considerable  risk 
of  carrying  iiji  bacteria  from  the  vnlva. 

li  is  hiiportaiit  to  note  tlnit  even  when  Ber^piland  obtained  positive  resxilte 
stre)itoeoeci  were  found  l>ut  rarely,  their  plaee  Ixin^^  taken  by  staphylococci 
and  colon  bacilli.  It  would,  therefore,  he  iuterei?ting  to  find  an  explanation 
for  this  difference,  as  it  is  impossible  to  believe  that  so  competent  hacteri- 
ologists  as  Bumm  and  Sigwart  could  have  confounded  other  bacteria  with 
streptococci ;  while  at  the  same  time  it  is  hardly  probable  tliat  the  bacterial 
flora  of  the  vnlva  could  vary  bo  greatly  in  Baltimore  from  that  observed  in 
Berlin  and  Halle. 

Unfortunately  for  our  peace  of  mind,  Kronig  and  Pankow,  in  1008, 
again  took  up  the  subject,  and  in  a  series  of  52  examinations  found  no 
streptococci  in  the  vaginal  secretion  when  agar  plates  were  used,  but  demon- 
strated them  in  17.3  per  cent,  of  the  cases  when  weak  alkaline  grape-sugar 
houillon  was  employed.  T  have  not  repeated  this  work,  but  expect  to  do  so 
in  thi'  near  future. 

In  the  nieardime,  however,  as  a  result  of  our  own  wfirk,  I  hold  that 
pyogenic  cocci  are  not  normally  present  in  the  vaginal  secretion  of  pregnant 
women.  Consequently,  whenever  they  are  demonstrated  in  the  uterine 
lochia  of  puerperal  w^omen,  they  should  be  regarded  as  distinct  evidence 
of  external  infection.  At  the  same  time  it  is  possible  in  rare  instances  that 
an  to -in  feel  ion  may  occur  from  other  organisms,  which  are  found  in  the 
vaginal  secretion,  and  plausibility  is  lent  to  such  a  supposition  by  the 
increasing  fretpiency  with  which  bacteria  are  found  in  the  uterus  with 
the  advance  of  the  puerperiurn :  hut  satisfactory  evidence  cannot  he 
adduced  in  support  of  such  an  occurrence  until  methods  have  been  devised 
which  will  enable  us  to  isolate  and  cultivate  in  pure  culture  the  organisms 
in  c[uestion.  many  of  which  are  anaerobes  which  will  not  grow  upon  the 
usmi!  media. 

Tbe  gonoeoccus  forms  an  exception  in  this  regard,  as  it  is  the  only 
pyogenic  coccus  which  can  live  and  thrive  in  the  vaginal  secretion.  As 
already  indicated,  it  is  frequently  the  cause  of  an  elevation  of  temperature 
during  the  pinTpmum.  Such  cases,  bowever,  should  not  he  considered 
as  suyjporting  the  doctrine  of  auto-infection,  for  the  reason  tbat  the  women 
w^re  infected  before  conception  or  in  the  first  few  months  of  i)regnancy. 
after  which  the  gonococci  persist  in  tlie  crypts  of  the  cervical  canal,  wliere 
they  live  as  parasites,  and  simply  tind  more  suitable  conditions  for  devcl- 
o])ment  in  the  first  few  days  of  the  puerficrium,  when  they  nmke  their 
way  up  into  the  uterine  cavity  and  manifest  tbeir  presence  by  the  produc- 
tion of  fever  and  an  increased  discharge. 

Likewise,  one  should  not  regard  as  auto-infection,  in  tlie  strict  sense 
of  the  w^ord,  those  cases  in  which  the  bacteria  are  brought  to  the  uterus 
from  distant  foci  of  disease  by  means  of  the  blood  current,  nor  those  in 
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which  tlio  process  results  from  some  pre-existing  affection  of  the  generative 
tract,  such  as  an  old  pyosalpinx. 

An  interesting  fact  in  connection  with  the  question  of  auto-infection 
is  that  those  who  believe  most  firmly  in  its  possibility,  and  who  are  in 
the  habit  of  employing  a  prophylactic  vaginal  douche  for  the  destruction 
of  the  vaginal  ))acteria,  liave  thus  far  been  al)le  to  present  lees  favorable 
statistics  than  their  opponents.  Thus,  Ahlfeld  found  that  after  its  use  38 
per  cent/ of  his  patients  had  a  rise  of  temperature  during  the  puerperium. 
Again,  Kaltenbach,  while  chief  of  the  Lying-in  Clinic  at  Halle,  always 
resorted  to  its  routine  employment,  but  the  statistics  showed  a  very  mate- 
rial improvement  after  his  successor,  Fehling,  discontinued  the  prac- 
tice. Furthermore,  the  results  of  Leopold  and  Hermann,  who  did  not 
use  the  douche  at  all,  showed  a  constant  improvement  corresponding 
with  the  increasing  precision  with  which  objective  asepsis  was  carried 
out. 

Frequency. — Tt  is  very  difficult  to  make  accurate  statements  as  to  the 
frequency  of  puerperal  infection,  especially  when  it  occurs  outside  of  hos- 
pital practice.  Concerning  this  condition  the  vital  statistics  of  the  health 
offices  of  the  various  American  cities  are  of  no  value,  inasmuch  as  the  vast 
majority  of  deatlis  from  this  disease  are  returned  as  being  due  to  malaria, 
typhoid  fever,  pneumonia,  or  other  causes. 

Since  the  introduction  of  antiseptic  methods  into  midwifepy  the  mor- 
tality from  puerperal  infection  has  decreased  very  markedly  in  hospital 
practice.  Formerly,  in  the  old  Maternity  of  Paris,  and  in  the  Lying-in 
Hospital  in  Vienna,  it  varied  from  10  to  15  per  cent,  so  that  finally  it  at- 
tracted the  attention  of  the  public  at  large,  and  steps  were  being  taken  to 
a))olish  such  institutions  as  a  menace  to  public  health.  With  the  introduc- 
tion of  aseptic  metliods,  however,  all  this  was  changed,  so  that  at  present  in 
well-regulated  lying-in  hospitals  the  mortality  from  infection  is  usually  only 
a  small  fraction  of  1  per  cent.,  Pinard,  in  11)09,  having  reported  a  mortality 
of  0.15  per  cent,  in  45,G33  deliveries.  Hence  it  happens  that  at  the  present 
time,  in  the  discussions  uj)on  the  subject,  so  far  as  hospitals  are  concerned, 
the  question  is  rather  one  of  morbidity  than  of  mortality,  and  deals  with 
the  percentage  of  patients  whose  temperature  rises  above  38°  C.  or  100.4° 
F.  during  the  puerperium. 

On  the  other  hand,  in  private  practice  it  is  doubtful  whether  the  results 
are  materially  better  to-day  than  they  were  before  the  introduction  of 
antiseptic  methods,  for  the  reason  that  the  doctrines  of  asepsis  have  not  yet 
permeated  the  rank  and  file  of  medical  men,  much  less  of  midwives,  to 
whose  care  is  committed  a  very  large  proportion  of  obstetrical  cases. 
Though,  at  the  same  time,  it  must  be  admitted  that  we  rarely  hear  of  out- 
breaks of  puerperal  infection  such  as  are  mentioned  in  the  historical  work 
of  Hirsch,  who  gives  the  particulars  of  21G  epidemics  occurring  between 
the  years  1()52  and  18()2. 

Boehr  stated  in  1875  that  3()3,324  women  had  died  from  puerperal  infec- 
tion in  Prussia  during  the  preceding  GO  years,  and  calculated  that  every 
thirtieth  married  woman  eventually  perished  from  it;  while  Ehlers  con- 
tended that  outside  of  the  well-regulated  hospitals  the  results  were  equally 


bad  in  1900.  Fxirthoniion\  Fronime  stato*],  in  1910,  that  at  least  5,000 
worjjen  siiceunVb  each  year  in  Prnssia  to  tliis  preventalile  malu^ly* 

Bacon,  in  an  article  based  npon  the  reeortlB  of  the  health  flepartment 
nf  Ciiiea^o,  pfinwed  that  for  the*  forlv  yeaif^  prior  to  IHOfJ  i^iierpersil  infec- 
tion was  aFsign<n]  as  the  cause  of  tlejith  in  12.7 ri  ])er  crnt.  of  tlte  women 
dying  between  the  ages  of  twenty  and  fifty  years,  varying  f»etween  20  per 
cent,  in  1873  and  7.3  per  cent,  in  1S9.5,  Similar  rei^ults  were  reported  fiy 
Ingerslev,  who  stated  that,  even  at  the  present  time  in  i)enn)ark,  with  the 
sini^de  exception  of  tiiljerciilosis,  puerperal  infection  is  tlie  most  fret|uent 
cause  of  death  in  women  during  tlie  elii  Id  bearing  period. 

The  investigationii  of  Boxall,  Byers,  and  Lea  show  a  similar  condition 
in  England,  wfjere  it  may  be  said  that  outside  of  the  lying-in  hosjiiials  this 
preveiitahle  scourge  elaims  as  nmny  and  perhaps  more  victims  than  it  did 
twenty  or  even  forty  years  ago. 

Moreover,  in  trying  to  determine  the  fre(|ueney  of  puerperal  infection, 
one  cannot  he  guided  altogether  by  the  mortality  statistics,  inasmuch  as  the 
largest  proportion  of  these  eases  do  not  end  fatally.  On  the  other  hand, 
any  one  who  deals  much  with  gymeeologieal  fiatients  caunot  fail  to  be  iui- 
pressed  with  the  very  large  proportion  whose  tro\ddes  have  originated 
from  febrile  affections  during  the  pnerperimn,  w^liich  in  many  instances 
were  clearly  due  to  the  neglect  of  aseptic  j^reeautions  on  the  part  of  the 
ohstetriciaii  or  midwife. 

Symptoms. ^ — As  was  stated  when  considering  the  pathological  anatomy 
of  puerperal  infection,  the  common  lesion  is  an  endometritis*  This  may  be 
either  of  the  septic  or  putrid  \*arietyj  each  type  presenting  a  group  of  more 
or  less  eharactcnstic  symj)toms. 

In  the  case  of  septic  endometritis,  after  everyt!iing  has  gone  smoothly 
for  the  first  three  or  four  days  of  the  pner])erii(m,  the  patient  suddenly 
experienced  some  malaise,  and  complains  of  h*ailacbe  and  a  feeling  of 
ehilliness,  or  she  may  liave  a  well'defHU^d  chill,  the  tcmfierature  rising  to 
1U3''  F.  or  higher.  Generally,  only  one  rigor  weurs,  after  which  the  tem- 
perature remains  constantly  elevated.  At  the  same  time  there  is  some  ten- 
derness in  the  !ower  part  of  the  abdomen,  the  ntenis  is  larger  and  more 
doughy  in  consistency  than  it  should  1h\  and  is  sensitive  on  pressure.  The 
lochial  discharge  is  sometimes  increased  in  quantity,  and  is  partly  bloody, 
partly  puruh-nt  in  character,  altiiough  in  the  purely  septic  forms  it  is 
[»ractically  devoid  of  odor,  if  the  temperature  is  very  higli  the  secretion 
is  fre<piently  diminished  in  ajonunt.  and  occasionally  disttp[)ears  ahnost 
entirely. 

The  character  of  the  uterine  discharges  in  these  cases  often  leads  to  a 
mistake  in  diagnosis,  for  the  average  practitioner  associates  piierperai  infec- 
ti(m  with  profuse  and  foul-smelling  lochia  ;  whereas,  in  reality  in  the  more 
virulent  cases  of  streptococcus  infection,  there  is  very  little,  if  any,  odor,  and 
its  absenti?,  therefore,  is  not  neeessarily  a  favi^rable  iodiration,  but  rather 
the  reverse. 

Another  point  of  importance  is  the  fauliy  iiivitbil  i'^^l  itf  the  uterus. 
This  must  be  looked  Ufion  as  an  important  faetor  in  the  further  spread  of 
the  disease,  for  the  micro-organisms  make  tbeir  way  tbrougfi  tlie  musenlar 
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walls  of  the  uterus  by  means  of  the  lymphatics,  and  when  the  organ  is 
markedly  relaxed  these  channels  are  more  patent  and  offer  far  less  resistance 
to  the  outward  passage  of  the  bacteria  than  when  firm,  normal  contraction 
is  present. 

The  further  history  of  septic  endometritis  varies  according  as  the  pro- 
cess remains  limited  to  the  cavity  of  the  uterus  or  extends  beyond  it.  In 
the  former  case  the  temperature  gradually  falls,  the  secretion  becomes  less 
and  less,  and  the  patient  is  slowly  restored  to  health.  The  mucosa,  how- 
ever, is  not  restored  to  its  normal  condition  at  once,  but  for  a  long  time 
remains  the  seat  of  a  subacute  or  chronic  inflammation.  When  the  process 
has  extended  beyond  the  uterus  the  symptoms  will  vary  according  to  the 
organs  involved,  and  those  belonging  to  a  parametritis,  peritonitis,  or  pyae- 
mia, as  the  case  may  be,  are  superadded. 

In  putrid  endometritis  we  likewise  have  the  initial  chill  and  the  high 
temperature,  but  the  patient's  condition  does  not  usually  appear  so  serious 
as  in  the  septic  form.  The  main  difference,  however,  is  to  be  noted  in  the 
character  of  the  uterine  discharge,  which,  in  the  putrid  cases,  is  abundant, 
very  foul-smelling,  and  frequently  has  a  frothy  appearance.  These  cases 
usually  eventuate  in  recovery,  and  only  rarely  terminate  fatally. 

Between  these  two  well-marked  classes  of  cases,  however,  there  exist 
all  gradations,  and  not  uncommonly  we  have  to  deal  with  a  mixed  infection 
due  to  pyogenic  as  well  as  putrefactive  organisms. 

As  lias  already  been  said,  the  chill  and  rise  of  temperature  i^re  occasion- 
ally associated  with  localized  ulceration  about  the  vulva  or  somewhere  in  the 
vagina.  In  the  vast  majority  of  cases,  however,  the  puerperal  ulcer  or 
vaginitis  does  not  occur  alone,  but  is  accompanied  by  an  endometritis. 

The  extension  of  the  process  from  the  uterine  cavity  or  from. ulcers 
about  the  cervix  to  the  parametrium  produces  an  array  of  more  or  less 
characteristic  manifestations.  In  many  cases  the  initial  rise  of  tempera- 
ture lasts  only  for  a  short  time,  and  we  are  congratulating  ourselves  that 
our  patient  has  escaped  so  easily  when  suddenly  another  chill  occurs,  the 
fever  rises  again,  to  pursue  a  more  or  less  irregular  course,  usually  marked 
by  evening  exacerbations.  Within  a  few  days  vaginal  examination  or  ab- 
dominal palpation  will  reveal  the  presence  of  a  mass  on  one  or  both  sides  of 
the  uterus,  due  to  pus  formation  within  the  folds  of  the  broad  ligament. 
The  abscess  may  be  limited  to  the  broad  ligament  itself,  or  may  extend  along 
the  connective  tissue  upon  the  anterior  portion  of  the  pelvis  up  to  the  neigh- 
borhood of  Poupart's  ligament;  in  other  cases,  again,  it  extends  backward 
toward  the  retroperitoneal  region.  The  fever  continues  until  the  abscess 
has  been  opened  or  ruptures  spontaneously,  except  in  the  few  instances  in 
which  it  undergoes  gradual  resorption,  leaving  a  mass  of.  cicatricial  tissue 
to  mark  its  former  situation.  If  not  operated  upon,  a  parametritic  al)sce8s 
may  burst  spontaneously  into  the  rectum  or  bladder,  and  occasionally 
through  the  abdominal  wall  in  the  region  of  the  inguinal  canal.  Unless  it 
ruptures  into  the  peritoneal  cavity  the  patient  usually  recovers  with  proper 
care. 

In  certain  instances  the  infection  extends  from  the  uterine  cavity  to 
the  Fallopian  tubes,  and  there  gives  rise  to  a  salpingitis  with  its  aceom- 
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panying  symptoniB.  A  larcre  ]>roportion  of  the  cases  of  pynsalpinx,  partioii- 
larly  those  following  abortions,  which  come  to  operation  months  or  years 
later,  have  origioated  in  this  manner. 

Uofortunately,  it  frequently  happens  that  the  process  tloes  not  remain 
hmited  to  the  utenis  or  to  the  parametrium,  but  the  micro-organisms  make 
their  way  throufrh  the  lymphatics  of  the  mnscnlar  wall  of  the  nterns  to  tlie 
peritoneum,  and  there  excite  a  ppriionULs :  though  in  exceptional  instances 
the  latter  may  result  from  an  extension  of  the  inflammation  from  the  tubes, 
and  occasionally  from  t!ie  niptvtre  of  a  parametritic,  ovarian,  or  tubal 
abscess. 

Somewhat  rarely  the  peritoncjil  imj^flication  is  liinited  to  the  portifm 
lining  the  pelvic  cavity — pe!vic  peritonitis.  If  the  process  does  not  spread 
tlie  chances  are  that  the  patient  w*ill  recover,  hut  if  the  i>eritonitis  becomes 
generalized  death  is  almost  inevitable.  The  characteristic  s}Tiiptoms  oL 
peritonitis  usnally  make  their  appearance  during  the  first  week  of  the  pucr- 
perinm,  hut  rarely  before  the  third  or  fourth  day.  If  they  occur  at  a  later 
period  the  process  is  usually  due  to  the  rujiture  of  an  abscess. 

When  very  virulent  streptococci  are  the  infecting  agents  the  endometritic 
implication  is  usually  very  slight,  nnd  practically  tlie  first  sign  of  infection 
appears  from  the  side  of  the  peritoneum.  A  marked  rigor  occurs,  the  tem- 
perature rises  rapidly  and  remains  constantly  elevated,  the  pulse  becomes 
rapid,  and  biter  on  very  weak  and  thready  in  character.  The  patient  may 
complain  of  intense  pain,  which  is  at  first  limited  to  the  lower  portion  but 
gradnally  extends  over  the  entire  abdomen.  At  the  same  time  tlicre  w 
marked  tympanites,  and  the  abdominal  walls  are  rendered  tense  by  the  dis- 
tended intestines.  If  a  fatal  issue  ensues  death  usually  occurs  within  the 
first  Urn  days  »if  the  pug^rium,  the  patient  gradually  sinking,  allliough 
she  may  remain  c^am^^^m  the  last.  In  many  eases,  however,  the  tem- 
perature is  but  litqPHi^^i,  the  pain  slight,  and  the  abdominal  symptoms 
slightly  marked,  or  even  absent,  the  serious  character  of  the  condition  being 
indicated  only  by  the  rapid  and  compressible  pulse  and  the  drawn  and 
haggard  faeies. 

In  the  cases  of  jfyfrmia,  on  the  other  hand,  the  clinicnl  picture  is  very 
characteristic.  Here  the  initial  chill  rarely  occurs  before  the  end  of  the 
first  week,  and  the  temperature  does  not  remain  constantly  elevated,  hut 
instead  we  have  a  typical  heclic  fever,  with  the  ebill,  hi^jh  temperature,  and 
remission  recurring  in  succession.  The  synifitoms  vary  very  considerably, 
according  as  one  has  to  deal  with  the  dislodgment  of  a  single  thrombus  or  of 
the  constant  entry  into  the  blood  of  small  infected  particles.  In  the  first 
instance  a  metastasis  develops  at  some  one  point,  the  SMuptoms  depending 
upon  the  organ  involved.  On  the  other  hand,  if  thrombi  are  being  constantly 
dislodged  we  may  have  symjitoms  referable  to  various  organs. 

One  of  the  most  constant  manifestations  of  pya-mia  is  an  infectious 
broncho-pneumonia,  which  contributes  to  the  fatal  termination.  In  other 
cases  swellings  occur  at  the  various  joints,  which  frequently  eventuate  in 
suppuration  and  lead  to  total  destruction  of  the  tissues  implicated.  Ab- 
scesses may  also  develop  in  the  internal  organs  or  appear  upon  the  surface, 
and  in  several  instances  I  have  seen  them  lead  to  the  destruction  of  the 
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eye.  The  course  of  pyaE?mia  varies  very  materially  according  to  the  organs 
attacked  and  the  resisting  powers  of  the  patient,  but  it  is  nothing  like 
so  uniformly  fatal  as  the  peritonitic  form  of  infection. 

In  rare  instances  the  infection  is  so  virulent  that  the  bacteria  do  not 
have  a  chance  to  become  localized  in  any  one  organ,  and  both  they  and  their 
toxines  are  found  in  abundance  in  the  circulating  blood,  with  very  slight 
implication  of  the  uterus.  This  happens  in  cases  of  so-called  acute  septiccB- 
mia — the  sepsis  foudroyante  of  the  French  writers — ^which  represents  the 
most  rapidly  fatal  form  of  infection,  the  patients  occasionally  dying  on  the 
second  or  third  day  of  the  puerperium  in  a  condition  of  shock,  and  without 
the  development  of  local  symptoms.  A  case  of  streptococcus  septicaemia, 
observed  in  my  out-patient  department,  ended  fatally  withiix  eighteen  hours 
after  the  initial  rise  of  temperature. 

In  a  small  number  of  cases  the  thrombotic  process  involving  the  pelvic 
veins  may  extend  to  the  femoral  vein  on  one  or  both  sides,  giving  rise  to 
phlegmasia  alba  dolens.  This  accident,  as  a  rule,  does  not  make  its  appear- 
ance until  some  time  in  the  second  or  third  week  of  the  puerperium,  or  even 
later,  the  first  symptom  being  pain  along  the  course  of  the  femoral  vessels, 
which,  in  thin  individuals,  may  be  felt  as  hard,  sensitive  cords.  At  the  same 
time  opdema  appears  in  the  feet  and  soon  extends  upward,  though  oc- 
casionally it  may  appear  first  in  the  thigh.  This  swelling  is  associated  with 
severe  pain,  and  usually  lasts  for  a  considerable  time,  months  sometimes 
elapsing  before  the  patient  can  walk  with  comfort.  At  the  same,  time  the 
condition  is  rarely  fatal  unless  some  complication  occurs.  At  the  onset  of 
phlegmasia  many  patients  complain  of  severe  pain  about  the  chest.  This 
symptom  is  attributed  by  Pinard  and  Wallich  to  the  arrest  of  minute 
emboli  in  the  smaller  vessels  of  the  lung,  witl^^bsequgit  infarction  and 
the  development  of  isolated  areas  of  pleurisy,  ^^^^^^m 

In  a  certain  number  of  cases  infection  mlj^pil^Pbfore  the  birth  of 
the  child.  This  is  designated  as  intra'parium  infection,  and  usually  occurs 
in  slow  labors  in  which  the  membranes  have  ruptured  prematurely.  In  such 
circumstances  the  temperature  may  be  markedly  elevated  and  the  patient 
present  a  profoundly  septic  appearance  even  before  delivery.  When  the 
temperature  during  labor  rises  above  100.5®  F.,  we  should  always  think  of 
this  complication,  and  at  once  institute  procedures  to  hasten  the  evacuation 
of  the  uterus. 
jb  Diagnosis. — The  diagnosis  of  puerperal  infection  is  usually  made  with- 
out difficulty,  as  the  clinical  history  is  very  significant. 

If  a  patient,  who  has  been  doing  well  after  delivery,  has  a  chill  and  a 
rise  of  temperature  on  the  third  or  fourth  day,  we  may  be  practically  sure 
that  we  have  to  deal  with  an  infection,  unless  the  symptoms  can  be  accounted 
for  by  some  other  satisfactory  explanation.  In  many  cases  the  initial  chill 
does  not  occur,  and  the  first  indication  of  the  condition  is  a  rise  of  tem- 
perature. In  general,  a  temperature  exceeding  100.4®  F.  (38®  C),  and 
persisting  for  more  than  twenty-four  hours,  should  be  regarded  as  a  prima 
facie  evidence  of  infection. 

In  tlie  old  times  it  was  believed  that  the  onset  of  the  lacteal  secretion 
was  accompanied  by  fever,  and  the  older  observers  were  always  ready  to 
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attribute  a  risn  of  temperature  on  the  tlurd  or  fourth  day  to  this  en  use. 
At  (ire^ent,  lioweven  this  Fo-ciillerl  *'milfr  fever*  is  no  longer  rej^a riled  as 
a  morhid  entity,  as  we  know  that  the  normal  puerperium  should  be  abso- 
lutely afebrile. 

After  the  infection  has  beeonie  well  eptablisbed,  either  bs  an  endome- 
tritis, peritonitis,  or  one  of  the  other  forms,  the  diajsrnos^is  is  ^zeiieniUy  easy. 
In  uneoniplieated  cases  of  puerperal  endometritis  usually  very  little  pain  is 
com  plained  of,  and  it  sometimes  becomes  a  ditTieult  matter  to  decide  posi- 
tively whether  the  temperature  is  due  to  a  uterine  infection  or  some  other 
cause, 

Occiisionnlly  a  febrile  movenu^nt  may  occur  late  in  tljc^  first  week,  which 
may  justiliahly  be  ascribed  to  emotional  rauj^es,  such  as  excitement,  fright, 
or  grief.  The  temperature  may  rise  suddenly,  and  after  reach  in  if  a  con- 
siderable bei^'lit  promptly  fall  to  normal  within  a  few  Imurs,  At  first  we 
should  always  suspect  a  beginninir  infection,  and  it  is  only  after  the  rapid 
subsidence  of  the  ,sym|>tom8  that  such  a  diagnosis  is  permrf^sihle.  Now  and 
again  a  somewhat  similar  rise  is  caused  by  auto-intoxlr/ttwn  from  ihe  in^ 
itsiinal  tract.  Budin  and  (ialtier  state  tluit  in  some  instances  such  a  con- 
dition may  closely  simulate  ]>uerperal  infection.  The  diagnosis,  however, 
18  readily  arrived  at  by  the  administration  of  a  purgative^  for  after  a 
copious  movement  of  the  bowels  the  temptTature  falls  rapidly  and  remains 
normal.  Again,  fever  occurring  in  the  early  part  of  the  puerperinm  is  not 
uneorumonly  *ltie  to  infltimmatory  troubles  about  tiie  breasts,  but  the  sub- 
seipient  history  of  the  casi'  readily  clears  up  the  ijuestion  of  diagnosis. 

In  addition  to  the  uiore  usual  causes  of  fever  during  the  piier])erinm 
not  due  to  infection,  many  intercurrent  diseases  may  be  accorupanied  by  a 
chill  and  high  teniperat^je  which  for  a  short  time  may  make  one  suspect 
puerperal  infecti^L^^^^Hi  ihe  suhsequent  history  slio\vs  that  one's  fears 
have  lieen  grounf^^B^^^is  frequently  so  in  angina  and  acute  pubuonary 
affections  which  may  occur  at  any  time  during  tlie  puerperium.  Occasion- 
ally prolonged  suppurative  f>roeesse&  in  the  pelvis,  or  other  parts  of  tlie 
body,  may  be  accom|ianied  by  symptoms  which  may  readily  be  confounded 
with  puerjH'ral  infection,  l>ut  in  the  pnsrni  state  of  our  knowledge  there  is 
no  reason  why  we  should  long  remain  in  doul»t  as  to  the  cause  and  origin 
of  the  fever  in  a  given  ease. 

There  ari'  two  disvasc*s,  however — malaria  and  typhoid  fever— which  are 
frequently  confounded  with  puerf)eral  infection,  and  which  are  often  nuide 
the  scapegoat  to  shield  the  practitioner  who  has  neglected  aseptic  precau- 
tions in  the  conduct  of  his  case.  While  there  is  no  doubt  that  either  of 
those  affections  may  occur  during  the  puerperal  period,  in  the  vast  majority 
of  cases  the  diagnosis  is  ijpen  to  question. 

If  the  symptoms  he  due  to  malaria  one  should  be  able  to  demonstrate 
the  [rresence  of  the  speeifie  parasites  in  the  blood;  but  in  default  of  a  posi- 
tive finding  one  is  not  justified  in  making  such  a  diagTiosis.  Indeed,  it 
would  be  far  better  to  go  still  fyrtber  and  to  bold  that  one  should  never 
exchjde  puerperal  infection  as  a  probable  causative  factor  unless  cultural 
methods  have  demonstrated  that  the  uterine  cavity  is  free  from  pyogenic 
organisms;  for  it  is  possible  in  exceptional  cases  that  a  puerperal  infection 
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may  be  associated  with  malarial  poisoning,  and,  without  the  bacteriological 
examination  of  the  uterine  lochia,  after  finding  the  specific  plasmodia  in  the 
blood,  one  might  be  satisfied  of  the  exclusive  malarial  origin  of  the  symp- 
toms, whereas,  in  reality,  they  are  partially  due  to  infection.  If  these 
criteria  were  applied  a  malarial  fever  complicating  the  puerperium  would 
appear  in  health  statistics  far  less  frequently  than  at  present. 

On  the  other  hand,  there  is  no  doubt  that  occasionally  a  latent  malarial 
infection  may  suddenly  burst  out  again  during  the  puerperium.  Thus,  in 
several  of  our  cases  the  women  had  chills  followed  by  fever,  and  we  were 
able  to  demonstrate  the  presence  of  tertian  malarial  organisms  in  the  blood, 
and  at  the  same  time  to  make  sure  of  the  absolute  sterility  of  the  uterine 
lochia. 

The  diagnosis  of  typhoid  fever  is  very  frequently  made  in  prolonged 
cases  of  puerperal  infection,  being  based  on  the  long-continued  fever  and 
the  general  prostration  of  the  patient.  No  doubt  such  a  complication  oc- 
casionally occurs,  but  any  one  who  will  make  a  point  of  inquiring  fully  into 
the  many  instances  of  which  he  hears  will  soon  be  convinced  that  only  a 
small  proportion  of  the  cases  so  designated  are  really  typhoid  in  origin,  but 
that  most  of  them  depend  upon  an  infection  of  the  genital  tract.  In  the 
present  state  of  our  knowledge  we  are  not  justified  in  making  a  diagnosis 
of  typhoid  fever  unless  a  positive  Widal  reaction  can  be  demonstrated. 

On  the  other  hand,  typhoid  fever  complicating  the  puerperium  may 
simulate  very  closely  a  puerperal  infection.  Jung  has  described  several 
cases  in  which  this  mistake  was  made,  the  true  nature  of  the  malady  not 
being  discovered  until  autopsy,  and  I  have  had  a  similar  experience.  Like- 
wise, an  acute  miliary  tuberculosis,  or  the  flaring  up  of  a  chronic  process 
during  the  puerperium,  may  occasionally  simulate  an  infection,  or  may 
mask  its  symptoms.  In  one  of  my  patients,  wit^^^BlM^ysBmia  following 
a  brutal  delivery,  streptococci  were  demonstraf^PPHI^^n  the  blood  and 
uterine  lochia,  and  several  superficial  abscesses  developed.  Later  pulmonary 
symptoms  appeared,  and  for  a  time  it  was  thought  that  we  had  to  deal  with 
a  metastatic  process,  until  the  demonstration  of  tubercle  bacilli  in  the 
sputum  cleared  up  all  doubt. 

To  sum  up,  it  may  be  safely  said  that  every  rise  of  temperature  ob- 
served in  a  puerperal  woman  should  be  regarded  as  due  to  infection  until 
it  has  been  clearly  demonstrated  that  some  other  exciting  cause  is  respon- 
sible. Hence  it  follows  that,  in  making  a  diagnosis  of  any  febrile  affection 
complicating  the  puerperium,  an  accurate  and  complete  physical  examina- 
tion of  the  patient  is  necessary,  and  at  the  same  time  all  the  aids  which  the 
recent  advances  in  microscopy  and  bacteriology  have  placed  at  our  com- 
mand should  be  utilized. 

Bacteriological  Examination  of  the  Lochia, — As  the  most  common  lesion 
in  puerperal  infection  is  an  endometritis,  it  is  a  matter  of  great  importance 
to  decide  whether  one  has  to  deal  with  the  septic  or  putrid  variety;  but 
although  in  many  cases  the  clinical  symptoms  will  give  tolerably  definite 
indications,  a  positive  conclusion  can  be  arrived  at  only  after  a  bacte- 
riological examination  of  the  uterine  lochia.  In  gonorrhoeal  infections  the 
development  of  a  purulent  ophthalmia  on  the  part  of  the  child  affords  an 
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almopt  positive  rliagnnsi^,  Init  eveii  in  such  cases  one  is  not  sure  that  other 
organisii^f?  may  not  be  cont'erned. 

Cultures  may  be  taken  from  the  interior  of  the  uterus  with  compara- 
tively little  difficulty  by  means  of  a  simple  de\ice  first  intrndueed  by 
Doderlein  and  modified  by  H.  iL  Little.  Tliis  uonsists  of  a  gla^^s  tube 
20  to  25  centimeters  in  length  and  3  to  4  millimeters  in  internal  diamr1er» 
with  a  slight  bend  at  one  end  m  as  to  confonn  to  the  anteflexed  condition 
nf  the  uterus.  It  is  then  threaded  with  a  piece  of  s^trong  silk,  to  one 
end  of  wliieh  a  folde<1  ruljher  baud  h  attached,  which  exerts  suction 
when  traction  is  made  upon  tfte  free  extremity  protruding  from  the 
other  end  of  the  tube. 


Fin.   nns. — LiTTLE^s  TxTRi:  for  OHTAmiKti   Uteiune  Lochia. 


» 


When  cidtiires  are  to  be  made  the  inHtniments  and  lochial  tulie  are 
sterilized  by  lioiling,  and  the  bands  of  the  operator  and  tlie  external  genitalia 
having  lieen  thoroughly  dit^infeeted,  the  patient  is  placed  in  the  Sims's  or 
dorsal  position  and  the  cervix  expoj^ed  by  a  *^uitable  speculum.  It  is  then 
seized  witli  a  vol  sell  am  forceps  and,  its  vaginal  portion  having  been  care- 
fully cleansed  with  a  hit  of  sterilized  eottcm,  the  lochial  tube  is  introduced  as 
far  as  possible  into  the  uterus,  core  being  taken  to  avoid  touching  the  ex- 
ternal genitalia  with  it  during  the  mani|Julation.  On  making  traction  upon 
the  thread  protruding  from  the  free  end  of  the  tube,  a  partial  vacuum  is 
created  and  a  certain  amount  of  uterine  lochia  is  drawn  up.  The  tube  is 
then  removed  from  the  uterus  and  its  ends  hermetically  elosed  with  sealing 
wax.  After  being  taken  to  the  laboratory  it  is  broken  in  its  middle  portion 
and  cultures  are  made  from  the  contents  (Fig.  (iOS). 

This  method,  although  it  may  appear  to  be  somewhat  complicated,  can 
be  readily  carried  out  by  any  practitioner  who  is  conversant  with  the 
ordinary  rules  of  surgical  technique,  and  if  the  tube  be  sent  to  a  competent 
bacteriologist  for  examination,  it  can  be  determined  within  twenty-four 
hours  whether,  the  infection  is  due  to  pyogenic  or  putrefactive  bacteria, 
and  whether  one  has  to  deal  with  a  dangerous  or  a  comparatively  harndess 
condition.  Furthermore,  this  knowledge  freijuently  gives  important  indi- 
cations as  to  treatment. 

In  my  practice  such  a  procedure  forms  a  part  of  tlie  routine  exami- 
nation in  ever}'  case  presenting  a  rise  of  temperature  above  101**  F,,  and 
givm  most  reliable  information  if  employed  during  the  week  following  de- 
livery. After  that  period,  however,  the  result.s  are  not  so  decisive,  as  the 
uterine  loelua  in  the  latter  port  of  the  puerperium  practically  always  con- 
tain i>iit re f active  bacteria.     I  consider  that  this  technique  is  far  preferable 
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to  the  examination  of  the  vaginal  lochia  obtained  by  means  of  diphtheria 
swabs,  as  recommended  by  Veit,  Fromme,  and  other  German  authorities. 
The  former  method  gives  precise  information  concerning  the  bacterial  con- 
tents of  the  uterus,  while  in  the  latter  one  simply  infers  that  the  uterine 
and  vaginal  flora  are  identical,  which  is  by  no  means  always  the  case. 

As  has  already  been  indicated,  it  was  for  a  time  believed  that  the  dem- 
onstration of  the  presence  of  haemolytic  streptococci  always  indicated  the 
existence  of  a  virulent  infection.  The  work  of  Sigwart,  Lea,  and  others, 
however,  has  shown  that  this  is  incorrect,  as  we  now  know  that  such  bac- 
teria are  occasionally  present  in  the  lochia  of  women  who  are  but  slightly 
ill.  At  the  same  time,  their  presence  is  always  highly  suggestive,  and 
should  always  lead  to  strict  isolation  of  the  patient. 

Hirst  believes  that  the  examination  of  the  uterine  lochia  may  lead  to 
erroneous  conclusions,  as  it  may  give  negative  results,  while  at  the  same 
time  bacteria  can  be  cultivated  from  the  blood.  In  my  experience,  how- 
ever, this  is  not  the  case  during  the  first  ten  days  of  the  puerperium,  but 
after  that  period,  and  especially  in  certain  prolonged  cases  of  pysemia,  his 
contention  may  be  correct.  On  the  other  hand,  if  reliance  were  placed  solely 
upon  blood  cultures,  practically  all  of  the  mild  and  some  of  the  severe  cases 
of  infection  would  escape  differentiation.  In  the  former,  bacteria  rarely 
gain  access  to  the  circulation,  while  in  the  latter  the  reverse  usually  holds 
good;  although  I  have  seen  several  women  die  from  infection  in  whom 
repeated  examination  of  the  blood  gave  negative  results  both  during  life  and 
at  autopsy. 

In  my  opinion,  therefore,  the  bacteriological  examination  of  the  blood 
is  of  secondary  importance  from  a  diagnostic  point  of  view,  although  it 
should  always  be  made,  as  the  demonstration  of  streptococci  adds  to  the 
gravity  of  the  prognosis.  At  the  same  time,  it  does  not  necessarily  indicate 
a  fatal  termination,  as  I  have  repeatedly  seen  such  patients  recover,  and  in 
many  instances  they  appeared  to  be  but  slightly  sick. 

After  removing  the  lochia  for  bacteriological  examination,  provided  the 
cervix  is  sufficiently  patulous,  it  is  well  to  introduce  the  sterile  finger  into 
the  uterus  and  feel  its  interior,  after  which  a  douche  of  several  liters  of 
normal  salt  solution  should  be  given.  Palpation  of  the  cavity  of  the  uterus 
ena])Ios  us  in  many  cases  to  predict  in  advance  the  result  of  the  bacterio- 
logical examination,  and,  what  is  of  more  practical  value,  it  gives  us  im- 
portant information  as  to  the  line  of  treatment  to  be  pursued.  Thus,  in 
putrid  endometritis  we  usually  find  the  interior  of  the  uterine  cavity  rough 
and  covered  with  shreds  of  broken-down  tissue;  while  in  the  septic  forms 
it  is  often  i)erfectly  smooth. 

The  macroscopic  appearance  of  the  lochia  is  also  of  considerable  value, 
for  in  putrid  endometritis  the  discharge  is  frothy  and  frequently  very 
offensive  in  odor,  while  in  pure  streptococcic  infections  it  is  very  little 
changed  from  the  normal.  This  distinction  needs  to  be  especially  empha- 
sized, since  the  first  question  which  the  practitioner  usually  asks  in  the 
presence  of  fever  during  the  puerperium  is  whether  the  lochia  are  foul- 
smelling  or  not,  and  if  he  receives  a  negative  answer  he  is  too  apt  to  think 
that  tlie  fever  is  of  otluT  than  uterine  origin.     As  a  matter  of  fact,  the 
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•se  is  almost  constantiy  true,  aii<],  as  a  rule,  the  foulness  of  the  odor 
is  in  inverse  proportion  to  tlie  danirtr  lu  which  the  psitient  is  exposeri 

When  tlie  procegg  has  extended  heyond  the  uterus  the  diagnosis  is  much 
more  readily  made,  and,  provided  that  malarial  or  tyiihoid  fever  and  acute 
miliar}'  tuhereulosiri  have  l>een  [losjtively  excluded,  it  ii»  hardly  pos^isihle  to 
mi  intake  the  t^ymjitonis  |i  roil  need  hy  a  peritonitis  or  hy  a  pyaemia.  In  the 
cases  of  parametritis  and  sujipurative  afteetionB  of  the  tubes  and  ovaries, 
himanual  examination  will  demonstrate  the  presenre  of  a  mass  on  one  or 
other  side  of  the  uterus,  if  the  tumor  luis  not  alreaily  made  itself  evident 
to  ahdomimtl  paljiation, 

Frophylactic  Treatment— In  considering  the  treatment  of  ]>uer()erai 
fever,  prophylaxis  should  occupy  the  most  important  place.  As  h«s  heen 
repeatedly  insisted,  puerperal  infection  is  wound-infection,  and  is  due  to 
the  introduction  of  jiyogenic  micro-or^^ani^ms  hy  the  hands  or  instrunu^nts 
of  the  doctor  or  nurse.  Hence,  it  foUows  that  the  most  scrupulous  asepsis 
immeduitely  before  and  during  labor  is  the  means  upon  which  we  have 
mainly  to  rely  to  limit  its  oeeurrenee.  Every  physician  who  conducts  a 
hd)or  ease  cannot  feel  too  strongly  his  personal  responsihility  in  this  con- 
nection, and  he  fails  to  do  his  full  duty  to  his  patient  unless  he  regards 
the  rules  of  asepsis  as  carefully  as  when  performing  a  ea|jital  surgical 
operation.  This  questum  in  all  its  various  piiases  has  been  fully  dealt  with 
in  the  approfiriate  chapters. 

All  that  has  been  said  concerning  the  necessity  of  cleanliness  and 
asepsis  on  the  part  of  the  physician  ap])lies  ecpially  well  to  the  nurse, 
and  in  all  her  numipulatiouB  about  the  patient  Bhe  should  never  forget  her 
rcsponsitiility  in  this  respect.  Moreover,  she  shnuld  he  strictly  forhidden 
to  make  vaginal  examinations  or  give  douches  except  at  the  direct  retpiest 
of  the  physician  in  charge. 

As  long  as  vaginal  examinations  are  made,  infection  will  occasionally 
fH?eur,  even  though  the  carefully  disinfected  hand  he  covercfl  t»y  a  sterile 
rubber  glove.  As  it  is  impossible  to  disinfect  the  vulva  tlu^rou'^hly,  it 
must  inevitably  happen  that  bacteria  are  carried  u|>  into  the  vagina  from 
it  with  each  examination,  and  it  is  therefore  not  surprising  that  they 
occasionally  give  rise  to  infection.  For  this  reason  vaginal  examinations 
should  be  disyienscd  with  as  far  as  possihle,  and  with  this  end  in  view 
the  aecouclieur  shiudd  never  lose  an  opportunity  of  perfecting  himself  in 
the  methods  of  rectal  and  extcrnnl  examination. 

In  view  of  what  has  already  been  said  concerning  practical  sterility  of 
the  norntal  vaginal  secretion,  as  well  as  the  results  of  the  investigations 
of  Leopold  and  others,  wdiich  have  lieen  confirmed  by  my  own  experience,  I 
strongly  advise  against  the  employment  of  the  prophtjlfjfjir  dourhe  as  a 
routine  procedure,  believing  that  it  should  be  rcnsorted  to  only  when  the 
vaginal  secretion  presents  nuirked  evidences  of  abnormality. 

During  the  second 'stage  of  labor  it  is  well  io  have  the  vulva  covered 
with  an  aseptic  pad  in  the  form  of  a  towel  soaked  in  bichloride  solution. 
This  is  done  not  so  much  for  fear  of  infection  from  the  air  as  to  prevent 
the  possibility  of  contamination  from  the  patient's  Irnnds,  The  third  stage 
of  labnr  iikewiae  offers  many  facilities  for  infection,  and  too  much  stress 
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cannot  be  laid  upon  its  proper  conduct.  Speaking  broadly,  the  generative 
tract  after  the  birth  of  the  child  should  be  regarded  as  a  noli  me  iangere, 
unless  an  emergency,  such  as  haemorrhage  or  an  adherent  placenta,  ne- 
cessitates the  introduction  of  the  hand. 

The  recommendation  that  a  routine  vaginal  examination  is  called  for  at 
the  conclusion  of  the  third  stage  of  labor,  in  order  to  detect  cervical  tears 
with  a  view  to  their  immediate  repair,  cannot  be  too  strongly  deprecated, 
and  those  who  follow  it  will  inevitably  encounter  a  much  larger  puerperal 
morbidity  than  when  vaginal  examinations  are  reserved  for  exceptional  and 
urgent  cases. 

Another  point  in  the  prophylaxis  of  puerperal  infection  is  to  close  with 
sutures  immediately  after  the  conclusion  of  labor  all  perineal  wounds, 
unless  the  procedure  is  contra-indicated  by  profound  exhaustion  on  the  part 
of  the  patient,  or  by  a  very  oedematous  condition  of  the  tissues  implicated. 
To  save  time,  it  is  my  practice  to  introduce  the  sutures  immediately  after 
the  birth  of  the  child,  and  while  waiting  for  the  expulsion  of  the  placenta. 

To  recapitulate,  the  liability  to  puerperal  infection  will  be  materially 
lessened  by  the  strict  observance  of  the  following:  (1)  The  maintenance 
of  strict  asepsis  by  the  obstetrician  and  nurse  before,  during,  and  after 
delivery;  (2)  the  restriction  of  vaginal  examinations  within  the  narrowest 
limits  possible;  (3)  the  omission  of  vaginal  douches  except  in  certain  rare 
cases;  (4)  the  immediate  repair  of  perineal  lacerations  which  might  other- 
wise offer  foci  for  infection;  and  (5)  regarding  the  genital  canal  of  the 
puerperal  woman  as  a  no /i  me  iangere,  into  which  neither  finger  nor  instru- 
ment should  be  introduced  except  in  emergencies. 

Curative  Treatment. — The  curative  treatment  of  puerperal  infection  is 
a  question  concerning  which  there  is  a  great  deal  of  dispute,  and  it  is  prob- 
able that  what  is  said  here  may  be  directly  opposed  to  the  usual  practice 
of  many  physicians. 

If  a  puerperal  ulcer  is  situated  about  the  vulva  or  on  the  lower  por- 
tion of  the  vagina,  it  should  be  occasionally  touched  with  pure  carbolic  acid 
or  tincture  of  iodine,  and  the  parts  kept  as  clean  as  possible.  If  the 
repaired  perineum  breaks  down  and  suppurates,  the  stitches  should  be 
removed  in  order  that  free  drainage  may  be  provided. 

As  has  been  said,  puerperal  endometritis  is  the  form  of  infection  most 
frequently  encountered,  and  unfortunately  the  directions  for  its  treat^nent 
differ  widely  and  are  often  contradictory. 

As  soon  as  the  patient's  temperature  reaches  102°  F.,  unless  a  uterine 
infection  can  be  excluded  with  a  fair  amount  of  certainty,  the  uterine  lochia 
should  be  examined  bacteriologically.  When  feasible,  immediately  after 
having  withdrawn  the  tube,  the  interior  of  the  uterus  should  be  cart^fully 
explored  by  the  sterile  index  finger,  after  which,  by  means  of  careful 
bimanual  examination,  the  condition  of  the  appendages  and  the  broad 
ligaments  is  determined.  If  the  uterine  cavity  is  perfectly  smooth,  local 
treatment  should  be  limited  to  a  douche  of  several  liters  of  boiled  water  or 
normal  salt  solution.  On  the  other  hand,  if  its  interior  is  rough  and  jagged* 
and  contains  more  or  less  debris,  it  should  be  thoroughly  cleaned  out  with 
the  finger,  after  which  an  abundant  saline  douche  should  be  employed. 
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Curettage  as  a  routine  measure  in  all  caset?  of  puerperal  endometritis 
cannot  be  condemned  too  strongly,  for  the  reason  that  in  the  most  severe 
cages  there  usually  is  nothing  in  the  uterine  cavity  wliich  can  be  removed, 
and  its  enqjloymt'nl  can  only  do  harui  by  l>reaking  down  the  leukoeyttc 
wall  which  server  to  prevent  the  invasion  of  the  dee})er  layers  of  the  uterus 
by  the  oltending  bacteria.  On  the  other  hand,  when  the  uterus  contains 
much  debris,  its  removal  is  quite  as  readily,  and  much  more  safely,  effected 
by  means  of  the  finder. 

Tliis  teaching  is  directly  contrary  to  that  of  many  American,  British, 
and  French  writers,  who  enthusiastically  recounaeud  the  use  of  the  curette 
in  all  cases  of  puerperal  infection,  although  Pinard,  since  1905,  ha?  prac- 
tically abandoned  its  use.  Fritscli,  w^hose  views  represent  tlie  conservative 
German  doctrineg  on  the  subject,  would  reserve  its  use  for  exceptional 
eases,  and  certahdy  my  experience  has  convinced  me  of  the  advisability  of 
this  restriction. 

The  routine  use  of  intrauterine  douches  containing  bichloride,  carbohc 
acid,  or  other  disinfectants  in  the  treatment  of  these  cases  is  contra- 
indicated  on  several  grounds.  In  virulent  streptococcus  infection,  histo- 
logical examination  slunvs  that  the  organisms  have  penetrated  deep  down 
into  the  tissues  by  the  time  the  initial  chill  and  rise  of  temjH^rature  occur. 
Tuder  these  circumstances  the  cuiployment  of  an  antiseptic  douclie  is  not 
rational,  inasmuch  as  the  germicidal  fluid  cannot  possibly  penetrate  the 
uterine  wall  sufficiently  deep  to  reach  the  bacteria  which  are  giving  rise 
to  the  symptoms  and  upon  wliich  the  further  spread  of  the  disease  is 
depcudent. 

Moreover,  it  lias  been  shown  ex|ierimenta!ly  by  Bumm  that  bichloride 
injections  penetrate  the  tissues  only  to  a  very  slight  extent.  He  took  the 
liver  of  an  aniuml  dead  of  anthrax,  and  after  soaking  it  for  thirty  minutes 
in  a  l-to-1,000  bichloride  solution  placed  it  upon  a  freezing  microtome  and 
cut  thick  sei^tions  from  it.  After  cutting  off  a!»out  1/10  of  a  millimeter, 
he  inoculated  the  next  section  into  another  animal,  which  succumbed  to 
anthrax,  thus  showing  that  tlie  germicidal  action  of  the  bichloride  had  been 
exerted  only  upon  the  surface.  If  this  be  the  case  in  the  laboratory^  wfiere 
the  tisBues  can  be  inmtersed  in  the  antiseptic  solution,  w^hat  effect  can  we 
expect  upon  orgauisms  embedded  in  the  nmscular  wall  of  the  uterus  froju 
the  transitory  application  to  the  surface  of  a  few  liters  of  a  weak  bichloride 
solution?  Bumm  likewise  showed  that  the  streptococci  make  their  way 
through  the  uterus  with  great  rapidity,  traveling  2  eeiitinteters  or  more 
in  the  space  of  six  hours.  What  has  been  said  concerning  bichloride 
applies  equally  well  to  the  other  disiufectants. 

On  the  other  hand,  their  employment  in  putrid  endometritis  is  even 
less  ratinnal,  as  in  such  cases  simply  ehauing  out  the  iiterus  with  the  fin- 
ger, followed  hy  a  dtniche  of  sterile  salt  solution^  will  lead  to  a  rapid  fall 
of  temperature  and  the  amelioration  of  untoward  symjitoTus.  The  object 
in  giving  a  douche  in  these  cases  is  simply  to  wash  away  the  dehns  which 
has  been  left  k^uiid  hy  the  finger,  and  for  this  purpose  sterile  salt  solution 
is  supi'ricir  to  auy  antiseptic  Huid. 

lo  addition  to  these  somewliat  theoretical  ohjections,  there  is  this  very 
GO 
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practical  one:  that  the  employment  of  antiseptics  m 
amount  of  harm.  Not  a  few  cases  of  sndden  collapse  : 
carbolic-acid  douches  are  on  record,  while  in  some  ini 
injections  of  bichloride  have  been  proved  to  have  been 
death.  Several  years  ago,  at  the  autopsy  upon  a  woma 
to  have  died  from  puerperal  sepsis,  I  found  all  the  a: 
bichloride  poisoning,  so  that,  to  say  the  least,  it  remain 
the  infection  or  the  treatment  instituted  for  its  relief 
the  fatal  issue. 

On  reference  to  the  literature  at  that  time,  I  coll 
in  which  death  had  followed  the  emplojrment  of  bichlo 
the  puerperium.  In  many  instances,  to  be  sure,  exce 
been  employed,  but  in  several  a  single  injection  of  sev 
4,000  solution  had  resulted  in  fatal  mercurial  poisonin; 
are  taken  into  consideration,  along  with  the  theoretic 
employment  of  antiseptics  under  these  circumstances,  i 
the  benefit  to  be  expected  from  their  employment  is 
lematical,  while  the  dangers  are  very  real. 

The  same  considerations  likewise  apply  to  the  vari 
agents  which  have  been  recommended  from  time  to 
inclined  to  place  great  confidence  in  the  disinfectant 
tions  of  alcohol,  as  recommended  by  Wctherill,  Sii 
At  the  same  time  it  must  be  admitted  that  the  unifo 
by  the  latter  in  246  cases  of  infection  speaks  in  its 
absence  of  bacteriological  data  somewhat  weakens  his  < 

The  results  following  the  method  of  treatment  jus 
as  good  as  those  obtained  with  the  various  antisepti 
contention  is  sustained  by  the  experience  of  Bumm  ai 
means  I  have  had  a  mortality  of  less  than  10  per  o 
streptococcic  endometritis,  which  would  be  still  furi;h 
to  exclude  the  patients  who  were  suffering  from  ge 
severe  pyaemia  at  the  time  of  admission.  At  the  same  t 
to  give  the  impression  that  pure  streptococcic  infection 
gcr,  as  they  are  always  serious  and  often  fatal,  and  I  be 
able  results  are  probably  attributable  to  the  fact  that  i 
included  in  our  series,  which  would  have  escaped  dete 
bacteriological  examination  of  the  lochia  in  all  febrile  < 
our  results  would  appear  to  indicate  that  too  energeti 
harmful,  and  that  an  equally  good  or  better  outcome 
safer  and  more  conservative  measures. 

To  recapitulate,  in  dealing  with  a  case  of  puerpera 
having  removed  some  of  the  uterine  lochia  for  culture 
be  explored  by  the  sterile  finger  and  cleaned  out  or  i 
condition.  The  uterus  should  then  be  douched  with  se 
salt  solution.  If  the  bacteriological  examination  she 
streptococci  all  local  treatment  should  at  once  be  o: 
other  hand,  one  has  to  deal  with  a  putrid  endometritis 
do  not  yield  to  the  first  injection,  additional  douches  n 
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be  infection  has  extended  beyond  tlie  uterus  lot^al  treatmenf  should  not 
be  persisted  in^  as  it  will  do  more  harm  than  good. 

Bunim  redirected  attention  to  the  observation  made  by  Guerin  in  1858 
that  in  many  instances  involution  had  taken  place  very  incomjilL'tely,  and 
he  therefore  rccomnn'nded  the  employment  of  ergot  to  secure  better  con- 
traction, tliereby  oeclnding  to  some  extent  the  lymphatics  in  the  uterine 
wall.  My  own  experience  is  in  accord  with  this  view»  and  in  cases  in  whiuh 
the  nterus  is  larger  than  it  should  he  at  a  given  period  of  the  puerperium 
the  eniyjloyinent  of  the  drug  would  certainly  appear  to  he  indicated. 

In  gonorrhteal  endometritis  active  treatment  is  not  rec|uired  at  the  time, 
since  in  the  vast  majority  of  cases  the  slight  rise  of  temperature  associated 
with  the  onset  of  the  disease  soon  falls  to  normal,  and  the  patients  recover 
spontaneonsly,  or  are  left  with  a  chronic  endometritis  and  diseases  of  the 
appendages,  which  can  be  treated  much  more  advantageously  at  a  later 
period. 

In  all  severe  cases  general  tonic  measures  that  will  serve  to  keep  up  the 
strength  of  the  patient  and  increase  her  resistance  to  the  infective  virus 
are  most  valuable.  The  most  reliable  drugs  are  strychnine  and  aleohol, 
and  it  is  a  matter  of  experience  that  these  patients  can  bear  much  larger 
(Quantities  of  the  latter  than  when  in  health.  High  fever  should  not  be 
combated  with  antipyretics,  the  externa!  application  of  cold,  either  in  the 
f<>rni  of  spongings  or  cold  Imths,  being  preferable.  nydrothera})eutic 
measures  luive  been  entliusiastically  advocated  hy  Runge  and  otfiers^  and 
in  their  hands  have  given  very  satisfactory  results. 

If  the  process  has  extended  beyond  the  nterus,  and  we  have  to  deal  with 
a  parametritis  or  a  pelvic  peritonitis,  dry  or  moist  heat  to  the  lower 
portion  of  the  ahdomen,  in  the  form  of  poultices  or  other  hot  applications, 
18  to  be  recommended. 

Occasionally,  surprisingly  good  results  are  obtained  in  profoundly  septic 
conditions  by  repeated  snbcutaneous  injections  of  sterile  salt  solution. 
Attention  was  first  directed  to  this  method  of  treatment  by  Bosc»  and 
subsequent  experience  has  in  gi'eat  part  justified  his  predictions. 

Of  late  a  great  deal  has  been  written  on  the  operative  irmiment  of 
puerperal  in  feet  inn.  nearly  every  prominent  obstetrician  and  gynaM-ologist 
having  made  snTue  contribution  to  tlie  subject.  Every  one  is  agrerd  as  to 
the  advisability  of  opening  parametritic  abscesses  as  soon  as  lloctuation 
appears  rather  than  allowing  them  to  rupture  spontaneonsly.  Not  un- 
commonly, in  cases  of  parametritis,  on  palpation  a  semi-fluctuant  sensation 
is  conveyed  to  the  examining  finger  which  may  lead  one  to  imagine  that 
one  has  to  deal  with  pus,  whereas  upon  opening  the  supposed  abscess 
through  the  vagina  or  abdominal  wall,  as  the  case  may  be,  the  tumor 
turns  out  to  be  a  mass  of  inflammatory  exudate  without  pus  formation, 
and  only  a  small  amount  of  serous  fluid  escapes  when  it  is  cut  into.  For- 
tunately, incision  into  these  masses  frecjuently  gives  as  good  results  as 
if  a  considerable  quantity  of  pus  had  been  evacuated,  just  as  happens  in 
cases  of  cellulitis  in  other  portions  of  the  body. 

Wlien  pus  tubes  or  ovarian  abscesses  can  he  made  out  by  bimanual  pal- 
pation, their  removal  is  indicated,  for  as  long  as  they  remain  the  patient 


■ 


914  PUERPERAL  INFECTION 

will  continue  in  a  septic  condition.  At  the  same  time  it  should  be  re- 
membered that  in  streptococcic  infections  the  bacteria  may  retain  their 
virulence  for  long  periods,  so  that  abdominal  operations  are  much  more 
dangerous  than  at  other  times.  For  this  reason  interference  should  be 
delayed  as  long  as  possible,  and  in  the  early  part  of  the  puerperium  should 
be  attempted  only  when  urgently  indicated.  Whether  such  conditions  should 
be  dealt  with  by  laparotomy  or  by  puncture  through  the  vagina  will  depend 
upon  the  particular  case.  If  they  are  freely  movable,  laparotomy  should 
be  performed;  whereas  if  they  are  adherent  and  readily  accessible  from 
below,  vaginal  puncture  with  subsequent  packing  of  the  abscess  cavity 
with  gauze  is  to  be  preferred. 

The  chief  point  of  discussion  concerning  the  operative  treatment  of 
puerperal  infection  has  been  as  to  the  advisability  of  removing  the  in- 
fected uterus  at  an  early  period.  Here  the  various  surgeons  take  quite 
opposite  views,  the  more  radical  advocating  its  prompt  removal,  while  the 
more  conservative  do  not  regard  this  step  with  favor. 

For  two  reasons  it  would  appear  that  hysterectomy  is  usually  contra- 
indicated  in  puerperal  infection.  In  the  first  place,  if  one  operates  at  a 
period  sufficiently  early  to  prevent  the  extension  of  the  process  to  other 
organs,  a  large  number  of  uteri  will  undoubtedly  be  removed  unnecessarily ; 
on  the  other  hand,  if  one  waits  until  a  later  period,  when  other  organs  have 
become  implicated,  the  operation  will  also  be  useless.  Nevertheless,  there 
is  a  restricted  field  for  hysterectomy  in  those  cases  in  which  the  process 
has  not  extended  materially  beyond  the  uterus  but  has  given  rise  to 
abscess  formation  within  its  walls.  Again,  in  a  putrid  endometritis,  when 
all  other  attempts  to  check  the  disease  have  proved  futile,  the  operation 
would  appear  to  be  justifiable. 

Lusk  suggested  that  hysterectomy  may  sometimes  be  useful  in  the  cases 
of  pyaemia  in  which  infected  thrombi  are  carried  from  the  uterus  to  various 
portions  of  the  body,  giving  rise  to  a  hectic  condition.  As  a  rule,  however, 
the  thrombotic  process  has  extended  far  beyond  the  uterus  by  the  time 
symptoms  appear,  and  consequently  the  removal  of  the  uterus  would  be 
useless.  Much  more  practical  is  the  suggestion  of  Freund,  Trendelenburg, 
and  Bumm,  that  the  thrombosed  vessels  be  exposed  by  laparotomy,  and 
excised  or  ligated  distal  to  the  thrombus,  as  may  seem  most  expedient, 
just  as  is  done  in  the  case  of  infected  thrombi  complicating  mastoid  disease. 
In  1909  I  reported  five  such  operations  with  four  recoveries  and  reviewetl 
the  literature  up  to  that  time.  In  appropriate  cases  I  regard  the  operation 
as  most  valuable. 

Until  very  recently  the  development  of  general  peritonitis  was  con- 
sidered almost  necessarily  fatal,  and  in  such  cases  the  treatment  was  usu- 
ally perfunctory.  But  in  the  past  few  years  Sourdille,  Kownatski,  Leopold, 
Boquel,  and  others  have  shown  that  recovery  may  occasionally  follow  after 
freely  ojjening  and  draining  the  abdominal  cavity.  Cragin,  on  the  other 
hand,  reports  that  his  results  were  not  encouraging,  and  my  experience 
has  been  the  same.  In  view,  however,  of  the  almost  certainly  fatal  out- 
come of  expectant  treatment,  such  interference  would  seem  justifiable  in 
appropriate  cases. 
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In  certain  cases  of  infection  following  tTiiiiinrtl  abortion  Pryor,  Robb, 
Sourdille,  and  othere  have  reported  encouraging  results  following  wide 
incision  of  the  poBterior  fornix  and  packing  Douglas's  cui'de'sac  with 
indoform  gauze.  In  many  such  ca^seifi  serous  or  purulent  fluid  escapes  from 
the  ineision,  bo  that  it  would  appear  that  snch  a  proeediire  may  be  of  value 
in  preventing  a  pelvic  peritonitis  from  tecoming  generalized.  In  my  lim- 
ited experience  this  proeednre  htt8  not  appeared  to  exert  an  appreciable 
influence  upon  the  cour«^  of  the  disease,  but  in  view  of  Ihe  high  standing 
of  its  sponsors  it  is  worthy  of  trial. 

The  prospects  of  coping  more  successfully  with  puerperal  infection 
were  greatly  brightened  in  1895  by  Mamiorek-s  announcement  of  the 
di:^covery  of  an  antistrfptomccic  serum.  Unfortunately,  up  to  the  present 
time  the  results  of  serum  therapy  have  not  proved  more  satisfactory  than 
otber  methods  of  treatment.  In  May,  1899,  a  committee  of  the  American 
Gynjecological  Society,  of  which  I  was  chairman,  made  an  exhaustive  re* 
[torfc  upon  the  suliject,  giving  the  complete  literature  and  collecting  all 
the  cases  treated  by  siTum  reprjrtcfl  up  to  that  time.  It  was  found  that 
352  eases  of  puerperal  infection  bad  heen  so  treated,  with  73  deaths — a 
mortality  of  20.74  per  cent.  In  a  large  number  of  cases  the  lochia  were 
not  examined  bacteriologieally,  and  there  was  therefore  considcrnble  doubt 
as  to  whether  the  infections  were  due  to  the  streptococeufe ;  but  in  101 
cases  in  which  its  firesence  was  demonstrated  there  were  33  deaths — a  mor- 
tality of  32.69  per  cent. 

This  was  a  very  discouraging  showing,  especially  when  compared  to  the 
results  obtained  hy  Kronig  and  myself  without  scruni  therapy.  The  ques- 
tion therefore  arises.  Was  the  high  mortality  attending  the  use  of  the  anti- 
streptocoeeic  serum  due  to  its  employment  or  to  other  causes?  Our 
investigations  having  indicated  that  the  serum  was  practically  harmless, 
the  poor  results  following  its  use  can  probably  be  explained  in  one  of 
two  w'ays:  first,  that  only  exceptionally  severe  cases  had  been  treated; 
and.  secondly,  that  a  large  number  of  the  cases  so  treated  had  already  been 
curetted — a  procedure  which  is  often  followed  by  untoward  results.  In 
vic?w  of  these  facts  the  committee  reported  that  while  there  was  no  evidence 
in  favor  of  the  thera[ieutic  value  of  the  serum,  it  apparently  did  not  exert 
a  di'lcterious  effect  upon  the  patient,  and  therefore  might  be  employed  if 
the  physician  so  desired. 

Following  the  report  of  our  committee  the  general  consensus  of  opin- 
ion has  been  that  Marmorek's  serum  had  failed  to  substantiate  its  value, 
and  is  practieaUy  useless  as  a  therapeutic  agent.  More  recently  the  work  of 
Aronsohn,  Tavel,  Menzer,  Meyer,  and  others  has  directed  renewed  attention 
to  the  suhject.  As  the  result  of  their  investigations,  it  has  heen  show^n  that 
in  order  to  produce  an  effective  serum  hw  use  in  human  beings  the  strep* 
tococeiis  should  not  t»e  passed  through  lower  animals,  but  that  as  many 
strains  as  possible  of  virulent  bacteria,  obtained  from  human  sources,  should 
be  employed  for  immunizing  the  animal  from  wliich  the  serum  is  to  be 
obtained. 

It  was  then  shown  that  the  serum  did  not  neutralize  the  toxins,  as  is 
the  case  with  anti-diphtheritic  and  anti-tetanic  serum,  nor  act  directly  upon 
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the  bjcteria,  but  merelv  g9ve  rise  to  conditioiii?  wliirh  fnvon*ri  phagoei? 
— in  other  words,  increased  the  opsonic  power  of  the  blood.  Moreover,  ex- 
perimental work  has  demonstrated  that  wliile  the  seruni  might  possess 
marked  prophylactic  value  and  he  Me  to  protect  an  animal  against  inocu- 
lation with  many  times  the  ordinarily  fata!  dose  of  streptococci,  it  was 
lacking  in  curative  properties^  and  at  most  was  of  value  only  in  the  initial 
stages  of  infection,  bein>r  without  apparent  effect  when  the  process 
had  become  fully  estaldished.  At  the  same  time  it  was  found  to  exert 
no  deleterious  effect  upon  the  patient  and  might  be  administered  with 
impunity. 

Therefore,  it  may  be  said  that  the  prospect  of  cure  is  very  slight  when 
the  serum  is  administered  to  very  sick  patients,  though,  if  given  prior  to 
the  onset  of  serioua  s}inptoms  to  those  who  have  been  exposed  to  the 
possibility  of  infection,  it  may  have  some  prophylactic  value.  Modern 
aBtistreptocoecic  serum  has  been  employed  in  large  series  of  cases  by 
Bumm,  Walthard,  Peham,  Raw,  Pinard,  and  others,  hut  does  not  appear 
to  have  exei-ted  an  appreciable  effect  ujion  the  course  of  the  disease*  The 
snbjeet  was  exhanetively  considered  by  Freund  in  1910  in  the  Handbuch 
der  Serumtherapie  of  Wolff  and  Eisner, 

It  is  always  ditficolt  to  arrive  at  correct  conclusions  as  to  the  value  of 
any  given  therapeutic  agent,  iinless  large  numbers  of  cases  are  used  as  a 
basis,  and  this  is  particularly  true  in  the  affection  under  consideration,  for 
the  reason  that  its  elinieal  course  is  so  very  variable.  Thus,  it  is  not  at  all 
rare  in  eases  of  streptocoecic  infection  to  see  the  temperature  rise  rapidly 
to  103^-105^  F.,  remain  there  for  a  day  or  so,  and  then  fall  as  rapidly  as 
it  bad  rieen.  This  may  occur  without  the  use  of  any  treatment,  and  had 
the  speeiiie  serum  been  employed  in  such  cases  it  is  jirohable  that  the  rapid 
amelioration  of  symptom s  would  have  been  attributed  to  its  use. 

Some  hope  has  been  entertained  that  satisfactory  results  might  be  ob- 
tained by  use  of  bacterial  vaccines.  Sir  Almroth  Wright,  however,  in- 
formed me  that  he  had  no  such  expectation  as  to  streptococcic  infections, 
aUhough  improvement  might  be  expected  in  certain  chronic  cases  due  to 
the  staphylococcus  or  gonococcus.  A  collective  investigation  by  a  com- 
mittee of  the  American  Gyn^eological  Society  in  1910,  of  which  I  was 
chairman,  has  served  only  to  confirm  his  conclusions.  At  the  same  time  it 
should  be  numtioned  that  Polak  is  more  ojitimistie  and  lielieves  the  use  of 
vaccines  is  sometimes  followed  by  surprising  results. 

That  we  as  yet  possess  no  satisfactory  treatment  for  all  cases  of  puer- 
peral infection  is  indicated  by  the  vast  number  of  methods  advocated.  Only 
a  few  of  the  more  recent  need  here  be  mentioned. 

Hofbauer,  in  1S96,  reported  several  eases  of  puerperal  sepsis  in  which 
an  artificial  leukocytosis  was  produced  by  the  emplo\^ient  of  nuclein.  In 
some  of  his  cases  the  temperature  fell  by  a  lysis  and  in  others  by  crisiR, 
and  he  believed  that  the  treatment  played  a  marked  part  in  their  cure. 
He  made  a  second  communication  in  1903,  and  claims  that  extended  obser- 
vation has  confirmed  his  original  statements. 

Reference  need  scarcely  be  made  to  the  emplojmient  of  intravenous 
injections  of  formalin,  as  advocated  by  Barrows,  in  1903,  as  subsequent 
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iev(*Rti^ation  has  shown  thnt  tliey  are  Tif>t  only  of  no  value,  Intt  arc  abso- 
lutely harmful. 

A  eonsklerable  literature  has  accumulated  upon  the  employment  of 
C rede's  ointment,  and  the  intravenous  injection  of  coilargo!  or  a  solution 
of  iiilver  nitrate  in  piier|ieral  infeetion.  The  report  of  Osterloh,  however, 
clearly  shows  that  they  are  of  but  slight  value,  and  act  only  by  promoting 
phagocytosis. 
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CHAPTER  XLIV 
DISEASES  AND  ABNORMALITIES  OP  THE  PUERPERIUM 

We  have  already  discussed  in  detail  the  more  typical  instances  of  puer- 
peral infection.  We  shall  now  take  up  certain  atypical  varieties — ^tetanus, 
phlegmasia  alba  dolens,  and  cystitis — ^and  shall  then  proceed  to  consider 
certain  other  diseases  and  abnormalities  which  may  be  encountered  in  the 
puerperium,  but  which  are  not  due  to  the  introduction  of  infective  material 
into  the  genital  tract.  Thus,  we  shall  find  that  fever  associated  with 
constitutional  disturbances  is  frequently  met  with,  as  the  result  of  patho- 
logical conditions  in  the  breasts,  disorders  of  the  intestinal  tract,  and  in 
very  rare  instances  may  be  due  to  emotional  causes.  Moreover,  it  must  be 
remembered  that  Nature  has  not  rendered  the  puerperal  woman  exempt 
from  the  various  disorders  from  which  she  might  suffer  at  other  times. 

Tetanus. — The  undoubted  development  of  tetanus  during  the  puerpe- 
rium, although  a  very  rare  occurrence,  has  been  fully  established  by  the 
researches  of  Chantemesse  and  Widal,  Heyse,  Rubeska,  Schotmiiller,  and 
others,  who  have  isolated  the  characteristic  bacilli  from  the  uterine  lochia. 
The  infection  usually  follows  gross  errors  in  aseptic  technique,  especially 
during  operative  procedures.  Thus,  in  several  of  the  reported  cases,  it  is 
recorded  that  the  operator  placed  the  forceps  upon  the  dirty  floor  by  the 
side  of  the  bed,  and  afterward  carried  it  directly  to  the  genital  tract  of  the 
patient.  Occasionally,  however,  such  an  explanation  cannot  be  adduced,  as 
in  an  epidemic  in  the  Prague  Lying-in  Hospital,  the  disease,  in  one  in- 
stance, at  least,  occurred  in  a  woman  who  had  not  even  been  examined  in- 
ternally. 

Tetanus  follows  abortion  more  frequently  than  full-term  labor,  and  as 
a  rule  gives  rise  to  untoward  manifestations  between  the  sixth  and  tenth 
days  of  the  puerperium,  and  sometimes  later,  though  in  rare  instances  the 
first  symptom  has  been  known  to  appear  before  the  completion  of  labor. 
The  prognosis  is  very  grave.  All  of  the  20  patients  mentioned  by  Rubeska 
succumbed,  while  Vinay  reports  a  similar  result  in  94  out  of  the  106  cases 
included  in  his  statistics. 

Beyond  affording  means  for  temporarily  controlling  the  symptoms, 
therapeutic  measures  are  valueless,  and  thus  far  the  results  obtained  from 
the  employment  of  anti-tetanic  serum  have  not  been  encouraging,  although 
its  prophylactic  employment  has  been  attended  by  excellent  results.  In 
view  of  the  hopelessness  of  other  lines  of  treatment,  Pawlik  and  Rubeska 
removed  the  uterus  in  several  of  their  cases,  but  without  avail. 
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Thrombosis  of  the  Vessels  of  the  Lower  Extremities.^ThroTi\ho6is  oc- 
curring in  tlio  crura K  popliteal,  or  eaphenoys  veins — phlegmasia  alba  dolens 
— is  usually  a  manifcBtation  of  puerperal  infection,  and  follows  the  direct 
extension  of  a  thrombotic  process  from  the  pt'lvie  veins,  occasionally  it 
results  from  a  focalixed  phlebitis  or  periphlebitis,  and  in  very  rare  in- 
stances may  be  due  to  purely  mechanical  factors.  The  lumina  of  the  large 
veins  rarely  undergo  complete  obliteration,  so  that  the  circulation,  while 
markedly  interfered  \vith»  is  not  conipletcl}^  shut  oif. 

JStjmptoms  do  not  usually  make  their  ap]warance  until  the  latter  part 
of  the  second  week  of  the  puerjjerium,  or  evua  later.  In  most  cases  the 
first  manifestation  is  pain  in  one  leg  extending  along  the  course  of  one  of 
the  larger  veins;  thia  h  mon  followed  by  cedema,  which  usually  begins  in 
the  foot  and  extends  upward,  altbough  occasionally  it  appears  first  in  the 
neighborhood  of  the  groin.  The  leg  soon  becomes  much  swollen,  the  skin 
being  tightly  stretched  and  presenting  a  glazed  appearance,  but  at  iirst 
pitting  can  be  elicited  only  after  prolonged  pressure  with  the  finger-tip. 
If  the  crural  vein  is  implicated  a  very  sensitive  cord-ltke  structure  can 
often  be  palpated  just  beneath  Ponpart's  ligament  and  can  be  followed  for 
a  certain  distance  down  the  thigh. 

The  inflammatory  changes  are  usually  attended  by  some  elevation  of 
temperature,  the  pulse  being  more  or  less  accelerated.  High  fever  and  a 
very  rapid  action  of  the  heart  usually  indiciite  that  similar  processes  exist 
in  other  portions  of  the  body,  and  that  the  patient  is  suffering  from  a 
pyaemia,  incident  to  a  more  or  less  generalized  thrombo-phlebitis.  The 
pain,  swelling,  and  temperature  coutinue  for  several  weeks,  and  then 
gradnaUy  subside,  though  occasionally  months  elapse  before  the  patient 
regains  the  full  use  of  the  leg. 

Ordinarily,  the  process  is  limited  to  one  side,  more  rarely  both  ex- 
tremities are  affected,  an  interval  of  a  week  or  ten  days  elapsing  before  the 
second  leg  becomes  implicated,  Tf  properly  treated  most  cases  undergo 
spontaneous  cure,  the  condition  being  dangerous  only  when  it  forms  part  of 
a  generalised  process,  or  when  the  thrombus  imdergoes  suppuration  and 
eoftening,  so  that  infected  particles  are  carried  to  other  parts,  giving  rise 
to  metastatic  abscesses  and  occasionally  to  surlden  death  frojo  pulmonary 
embolism. 

Treatment.— ComphiQ  rest  is  absolutely  essential.  The  lower  fiart  of 
the  leg  should  be  elevated,  and  the  entire  member  encased  in  absorbent 
cotton  and  protected  from  the  weight  of  the  bedclothes  by  a  suitable  con- 
trivance. If  the  pain  is  severe  morphine  may  be  required,  though  or- 
dinarily the  application  along  the  course  of  the  thrombosed  vein  of  cloths 
soaked  in  lead  water  and  opium  is  followed  hy  marked  relief.  Excellent 
results  have  been  reported  from  painting  the  leg  with  a  15-  or  20-per-cent, 
iolntion  of  iehtbyol. 

On  account  of  the  danger  of  detaching  portions  of  the  thrombus,  the 
leg  should  never  he  massaged.  The  patient  should  be  kept  in  a  horizontal 
position  for  at  least  a  w«-*ek  after  the  pain  has  disappeared  and  the  tempera- 
tnre  subsided^  anrl  after  being  allowed  to  get  up  she  should  be  cautioned 
against  making  sudden  movements. 
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8iim!l  varicoi^e  veins  of  the  tower  extremities  sometimes  undergo  spon- 
ianeoim  thrombosis  during  pregnancy,  but  more  often  during  the  first  week^^ 
of  the  puerperiiim.  In  pregnaney  this  oceurrenee  is  favored  by  the  inter- 
ference with  the  circulation  due  to  the  pressure  exerted  by  the  uterus  upon 
the  vessels  returning  from  the  extremities.  During  the  puerperium  iti^ 
development  is  occasionally  favored  hy  pressure  exerted  upon  the  intra- 
]>elv!e  veins  by  Inflammatory  exudates.  In  small  veins  the  thromlxjsis  is 
usually  unattended  by  symptoms,  altliough  now  and  again  the  development 
of  a  localized  phlebitis  or  periphlebitis  may  cause  pain,  and  exceptional Iv 
eventuate  in  the  formation  of  a  small  abscess* 

Qangrene  of  the  Extremities. — In  very  rare  intitances,  as  the  rcFult  of 
extensive  thrond>osis  of  the  venous  channels  or  of  embolism  of  the  arteries, 
the  circulation  in  the  extremities  may  bccH)me  so  impaired  that  gangrene 
results.  This  accident,  first  described  by  Churchill  and  studied  more  par- 
ticularly by  WurmsL'r  imd  liurekhard,  is  a  most  serious  complication,  and 
usually  ends  fatally.  Wormser,  in  1904,  eollceted  80  cases  from  the  liter- 
ature, iy  of  which  were  apparently  examjiles  of  Raynaud's  disease,  while  of 
the  remaining  72  cases  OG  occurred  in  puerperal,  as  compared  with  6  in 
pregnant,  women.  The  process  usually  involves  one  or  both  feet,  although 
the  hand  or  forearm  may  ocensionally  be  implicated.  Sixty-two  per  cent, 
of  the  34  patients  mentioned  in  Lafond's  thesis  died,  in  spite  of  the  fact 
that  in  several  instances  amputation  was  resorted  to  in  order  to  check  the 
further  develojnuent  of  the  process. 

Diseases  of  the  Urinary  Tract. — A  rt/stiti'^  occurring  during  the  puer- 
perium is  usually  the  result  uf  infection  following  catheterization,  during 
which  the  rules  of  asepsis  have  not  t>een  scrupulously  followc*d.  The  occur- 
rence of  the  condition  is  favored  by  the  presence  of  slight  lesions  of  the 
vesical  mucosa  which  frequently  accom|»any  easy  and  sjiontaneous  labors, 
and  are  almost  universally  associated  with  difficult  deliveries. 

In  view  of  the  constant  presence  of  bacteria  in  the  normal  urethra,  and 
of  the  impossibility  of  thoroughly  disinfecting  the  vulva  and  urethral  ori- 
fice,  cystitis  will  occasionally  occur,  de^spite  the  most  rigid  precaution4^^ 
For  this  reason  catheterization  should  he  restricted  to  the  greatest  possibl«H 
extent,  and  employed  only  when  the  patient  is  unable  to  evacuate  tlie  blad- 
der  after  being  placed  in  a  sitting  position.  In  rare  instances  the  affection 
results  from  the  direct  extension  of  areas  of  intlammation  about  the  uretliral 
orifice  and  vulva. 

As  the  process  demands  a  certain  period  of  incubation,  symptoms  do  not 
usually  appear  for  several  days.  The  patient  first  experiences  a  frequent 
desire  to  micturate,  but  passes  only  a  small  quantity  of  urine  at  one  time, 
the  act  being  accom]>anied  by  a  burning  sensation  in  the  urethra  and  a 
tendency  to  tenesmus  afterward.  At  the  same  time^  the  bladder  and  the 
urethra  become  sensitive  on  pressure.  The  urine  is  usually  cloudy,  and 
upon  microscopic  examination  is  found  to  be  loaded  with  mucus,  leukocyte?, 
epithelial  cells,  and  bacteria.  Occasionally  it  contains  a  large  proportion  of 
blood.  The  acid  reaction  is  usually  retained,  ilthough,  more  especially 
when  the  process  is  prolonged,  the  secretion  may  l^ecome  alkaline,  and  very 
offensive  in  odor.     Now  and  again  cases  are  encountered  in  which  the  in- 
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feet  inn  is  so  povere  tliat  lar^jfr  or  sinalU*r  port  ions  of  the  iniK-nsa  Income 
cxfoHriled  and  are  catst  off  vvitii  i\w  urine,  their  expulsion  being  ass<»ciated 
with  cramp-like  pains. 

In  thei^e  virulent  typ*'t^.  an«l  also  in  tlie  milder  but  obstinate  processes, 
the  disease  tends  to  extend  np  the  u  ret  ere  and  to  involve  the  pelvis  of  the 
kidney,  giving  rise  to  a  pije litis,  which  may  be  fullowerl  in  a  few  weeks  by  a 
pijelo-nephrliis  or  a  pyelo'Hephro,m.  Thus,  it  sometiuieg  happens  that  a 
patient,  who  had  apparently  recovered  from  a  cystitis,  may  sii<lJenly  expc- 
riiuee  intense  pain  in  one  renal  re^non,  assoeiated  with  the  development  of 
a  temjierature  charaeterized  by  marked  remissions  and  the  passage  of  birge 
quantities  of  nrine  laden  with  pus.  The  eondition  frequently  apparently 
passes  off,  to  reeur  again  when  least  expected. 

In  mild  eases  of  cystitis  the  trealmfttt  consists  in  the  ingestion  of  large 
quantities  of  fluids  particularly  milk  and  the  carbonated  and  alkaline 
waters.  The  vesical  irritability  is  often  satisfactorily  allayed  by  the  admin- 
istration of  5-grain  capsules  of  salol  or  urotropin  refieatcd  every  four  to 
fiix  hmirs.  Ordinarily,  simple  treatment  leads  to  recovery  in  a  eornpara- 
tively  short  time,  but  if  the  process  drags  on,  daily  irrigation  of  the  bladder 
with  a  2-per-cent.  solution  of  boric  acid  or  a  l-to-20.000  or  30,000  solution 
of  bicldoride  should  be  practiced. 

Most  cases  of  pyelo-nephrosiB  recover  spontaneously  after  rest  iB  bed 
and  the  aduitnistration  of  large  quantities  of  fluids  and  the  usual  renal 
antiseptics;  but  whenever  a  pyclo-nephritis  is  aceoniimnied  by  prolongerl 
febrile  manifestations,  drainage  and  occasionally  extirpation  of  the  organ 
becomes  necessary. 

Retention  of  Urhie.^ln  Chapter  X  YI,  upon  the  eare  of  the  patient  dur- 
ing the  puerfierium,  reference  was  made  to  the  retention  of  urine,  which 
frequently  causes  annoyance  during  the  first  few  days  of  that  period. 

Inconlitienvc  of  Uriiw. — In  multi parous  women,  for  the  first  few  days 
of  the  pucrperium,  coughing,  sneezing,  or  otiier  factors  leading  to  a  smblen 
increase  in  the  intra-abdomiual  pressure  often  pnjduce  an  involuntary  dis- 
charge of  a  small  quantity  of  urine.  The  condition  usually  jmsses  off  spon- 
taneously, but  cure  is  sometimes  hastened  by  the  arl ministration  of  1/30 
grain  of  strycbnja  every  six  hours. 

More  marked  incorititienee  at  this  time  is  usually  the  result  of  lesions 
about  the  neck  of  the  bladder  following  operative  delivery,  though  when 
the  condition  does  not  manifest  itself  until  the  end  of  the  first  week  it  is 
usually  the  first  sign  of  the  development  of  a  vesico'vafjtnal  fistula^  In 
the  majority  of  sueh  cases  scrupulous  attention  to  cleanliness  will  be  fol- 
lowed by  spontaneous  recovery;  but  when  the  fistulous  opening  is  extensive, 
a  cure  can  be  effected  only  by  operative  prwedurcs  at  a  later  period. 

Haemorrhages  during  tlieFiierperium.^Ordinarily,  if  there  has  been  no 
serious  loss  of  blood  during  the  first  hour  or  hour  and  a  half  following 
delivery,  it  may  he  assume]  that  the  danger  of  post-partum  hanuorrhage 
has  practically  passed.  Occasionally,  however,  in  the  latter  part  of  the  first 
week,  and  more  often  still  later  in  the  piierf^erium,  more  or  less  severe 
uterine  haemorrhages  are  encountered.  They  are  nearly  always  due  to  the 
retention  of  jiortiona  of  a  placental  cutvlcdon  or  of  a  suecenturiate  lobule 
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miv  hMvt  been  overlooked  at  the  time  of  labor ;  although  the  reten- 
tkn  of  lar;g?  portioiifi  of  placenta  indicates  gross  negligence  on  the  part  ot 
tie  dirteliietsiL  If  the  retained  tissue  is  not  cast  of!  spontaneon^lj  or  re* 
ttOf«d  mumftDj,  it  undergoes  gTHduai  necrosis^  while  at  the  same  time 
fibna  beeotoeg  deposited  about  it^  periphery,  giving  rise  to  a  polypoid 
gnrvth  of  Tarring  size — placental  pohjp — which  bo  interferes  with  the  in- 
Totntiaii  of  the  adjacent  portion  of  the  uterus  that  bleeding  continue©  so 
Im^  as  it  remains  in  utero. 

He  retention  of  large  portions  of  the  fatal  membranes  rarely  gives  rise 
to  eerious  hiemorrhage,  as  the  tissues  gradually  disintegrate  and  are  cast 
off  with  the  lochial  discharge.  The  presence  of  a  remnant  of  decidua  of  any 
considerable  size^  which  has  failed  to  undergo  the  usual  regressive  changes, 
may  aet  as  an  irritant  npon  the  regenerating  endometrium,  giving  rise  to 
a  hyperplasia  which  is  designated  as  endoineiritis  decidua  poH-partum  or 
post-abortion^  according  as  it  follows  full-ierm  labor  or  abortion.  It  usu- 
ally interferes  with  the  process  of  involution,  and  leads  to  more  or  If^ 
haemorrhage. 

The  diagnosis  of  the  retention  of  a  placental  remnant  or  the  existence 
of  a  poh'p  can  only  be  verified  by  the  sense  of  touch.  Therefore,  w^henever 
a  patient  suffers  from  an  acute  loss  of  blood  during  the  puerperium,  the 
interior  of  the  uterus  should  be  carofullv  palpated,  and  any  abnormal  tissue 
promptly  renjoved  by  moans  of  the  finger  or  curette. 

The  treatment  of  the  slight  hemorrhage  following  retroflexion  and  sub- 
involution of  the  uterus  has  been  referred  to  under  those  headings*  The 
loss  of  blood  associated  wuth  an  eodoiiietTitis  post  partura  also  demands 
curettage.  If  the  patient  bleeds  excessively  after  the  expulsion  of  an 
hydatidiform  mole,  similar  treatment  is  indicated.  And,  on  account  of  the 
possibility  of  the  existence  of  a  chorio-epithelioma,  the  tissue  removtKl 
should  1m?  carefully  examined  microseopieally. 

Pusrpeml  ntrmaioma, — A  tumefaction  resulting  froni  the  escape  of 
blood  into  the  connective  tissue  beneath  the  vaginal  mucosa  or  the  skin 
covering  the  external  genitalia  is  known  as  a  vaff\Hal  or  vulval  hwrnnioma. 
This  condition,  first  studied  io  detail  by  I)eneu\%  in  1830,  is  a  rare  com- 
plication of  lalior  and  the  puerperium,  occurring  about  once  in  1,500  or 
*^,000  eases.  It  occasionally  originates  during  ])regnaucy,  and  may  attain 
such  pn>j^>ortions  as  to  interfere  with  the  descent  of  the  child.  Less  fre- 
quently fatal  h»emorr!iage  nuiy  fnllow^  its  rupture  at  {\w  time  of  labor,  as 
in  the  cases  reptjrted  by  Kiinzig  and  otliers.  The  condition  nsually  follows 
injury  to  a  blmnl-vessel  during  the  act  of  labor  without  laceration  of  the 
superficial  tissues*  Now  and  again  it  dot^s  not  occur  until  later,  and  is  then 
attributable  to  the  sloughing  of  a  vessel  which  had  l>ecome  necrotic  as  the 
result  of  pn>longtHl  pressure. 

The  site  at  wdiich  the  hjematoma  develops  varies  according  as  the  torn 
vessel  lies  UMieath  or  above  the  pelvic  fascia.  In  the  former  case  the 
tumefaction  involves  the  lower  part  of  the  vagina  or  the  vulva  and  perineal 
region ;  while  in  the  latter  it  protrudes  into  the  upper  portion  of  the  vaginal 
canal,  and  as  it  increases  in  size  separates  the  peritoneum  from  the  ad- 
jacent tissues^  so  that  at  times  the  effused  blood  makes  its  way  into  the 
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!iae  fogsjF,  gradually  invades  the  renal  region  and  eventually  reaches  the 
lower  margin  of  the*  dia|ihragin. 

Vulval  hiernatoniata  of  moderate  size  are  usually  alisorlied  spontane- 
ously. In  other  cases  the  tissues  covering  the  tumor  may  undergo  pressure 
necrosis  and  give  way,  profuse  haemorrhage  resulting,  or  the  contents  may 
he  discharged  in  the  form  of  large  clots*  In  either  event  the  interior  of 
the  luKmatoma  is  very  prone  to  become  infected,  the  condition  sometimes 
ending  fatally.  If  the  tumor  is  large  it  not  only  causes  discomfort  by  its 
mere  size,  but  gives  rise  to  great  suffering,  which  becomes  more  intense 
the  more  rapidly  it  is  formed,  as  the  result  of  the  tearing  and  stretching 
of  the  tissues. 

In  the  iiubperitoneal  variety  sueli  immense  quantities  of  blotnl  may  be 
elTitsed  beneath  the  peritoneum  that  the  patient  rapidly  Biiccumbs  to  acute 
anaemia.  In  other  cases  a  fatal  issue  follows  seonndary  rujiture  into  the 
peritoneal  cavity,  and  many  patients  perish  from  infection.  In  33  eases  of 
this  character  which  I  collected  in  11)04  the  mortality  was  56  per  cent.  It  is 
interesting  to  note  that  more  than  60  per  cent,  of  the  cases  occurred  in 
primiparie,  and  71  per  cent,  after  spontaneous  labor*  In  my  patient  the 
hipmorrhage  eanie  from  a  vessel  at  the  base  of  the  bladder,  which  luid  l>c- 
come  torn  through  during  the  course  of  a  spontaneous  labor. 

A  vulval  ha:»matoma  is  readily  diagnosed  by  the  sudden  appearance  at 
the  vulva  of  a  tense,  elastic,  fluctuating,  and  sensitive  tumnr  of  varying 
size,  covered  by  disi^olored  skin.  When  the  mass  develops  in  the  vagina  it 
may  escape  detection  for  a  time,  but  the  development  of  pressure  symptoms 
soon  leads  to  a  vaginal  examination,  when  a  round,  fluctuant  tumor  is  found, 
wJiich  encroaches  U|mn  the  lunu'n.  On  tlie  other  hand,  when  the  ha:'mat4>ma 
extends  upward  between  the  folds  of  the  broad  ligament,  it  is  liable  to 
escaj^c  detection,  unless  symptoms  of  amemia  or  infection  appear.  In  my 
case  the  uterus  w^as  markedly  displaced  upward  by  the  eilused  bIfK>d,  and 
on  bimanual  examination  a  fluctuant  tumor  15  centimeters  in  diameter 
couhl  he  j)alpated  beneath  it ;  although  had  the  patient  ntd  bt^n  seen  until 
after  the  infection  had  occurred,  the  differential  diagnosis  between  such  a 
condition  and  an  extensive  pelvic  inflammatory  mass  woiihl  have  lieen  very 
difficult 

llie  prognosis  is  usually  favorable,  though  very  hirge  hannatomata  occa- 
sionally lead  to  death  from  haemorrhage,  wliereas  in  rare  eases  the  fatal 
termination  is  the  result  of  infection. 

Treatment. — Small  ha^matomatii  should  be  left  alone,  as  spontaneous 
resorption  usually  takes  place,  provided  the  parts  be  kept  clean  and  infec- 
tion avoided.  On  the  other  hand,  a  steady  increase  in  size  indicates  a  con- 
tinuance of  ha:^morrhage,  and  in  such  cases  the  tumor  should  l>e  laid  widely 
open  and  packed  with  gauze.  The  strictest  antiseptic  precautions  are  im- 
perative, inasmuch  as  infection  is  a  frequent  complication.  In  large  sub- 
peritoneal hiematomata,  accompanied  by  acute  anaemia,  laparotomy  should 
be  promptly  performed,  the  blood  clots  removed,  and  the  haemorrhage  con- 
trol ed  by  ligature  or  by  packing  the  cavity  with  gauze. 

Diseases  and  Abnormalities  of  the  Uterus. — Subinvolution. — This  term 
is  used  to  describe  an  arrest  or  retardation  of  the  process  of  involution,  by 
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whrcb  the  puerperal  utfroi?  U  Dorniiilly  restored  to  its  original  pniportion«* 


Invohition  is  t!ie  repiilt  of  tm  autolytic  process,  which  hiads  to  atrophy 
of  the  indivirUial  timtiele  cells,  rather  than  to  fatty  degcDcration,  as  was 
formerly  supposed.  Its  proximate  cause  is  to  be  sought  in  the  liberation  of 
certain,  as  yet  unknown,  ferments  associated  with  the  sudden  and  marked 
diminution  of  the  blood  su|>ply  to  the  uterus.  As  this  can  be  brought  aVntut 
onh--  by  satii^faetory  eontniction  and  retraction  of  the  or^an,  it  is  apparent 
that  any  interference  with  the  process  may  be  followed  by  subinvolution, 

Amon^  the  most  fret]nent  factors  concerned  in  its  production  are 
imperfect  exfoliation  of  the  decidua.  retention  of  portions  of  the  after- 
birth, inflammatory  le?^ions  of  the  endometrium,  the  presence  of  myomatous 
nodnles  in  the  uterine  wall,  abnormalities  of  circulation  which  frequently 
accompany  displacements  of  the  uterus,  the  existence  of  pelvic  inflamma- 
tory lesions,  and  insufficient  rest  durint^  the  puerperium.  In  other  words, 
subinvolution  is  [practically  always  the  result  of  local  conditions  and  not 
of  constitutional  disorders,  and  accordingly  careful  investigation  will  reveal 
the  underlying  cause,  and  appropriate  treatment^  if  undertaken  sufficiently 
early,  will  lead  to  its  cure. 

The  existence  of  subinvolution  is  manifested  by  a  prolongation  of  the 
lochia!  discharge  beyond  the  usual  period,  its  cessation  being  followed  by 
persistent  leueorrha?a  with  pains  in  the  back,  a  general  feeling  of  draggi- 
ness,  and  a  delayed  return  to  perfect  health.  Similar  symptoms  accom- 
pany uterine  displacements,  but  in  all  probability  are  in  great  part  due  to 
the  coinci<!ent  subinvolution.  If  the  condition  is  not  properly  treated  it 
may  lead  to  permanent  changes  in  the  uterus,  which  are  sometimes  agsoci- 
ated  with  such  serious  haemorrhage  as  eventually  to  necessitate  the  removal 
of  the  organ.  According  to  R.  F.  Smith,  the  uterus  in  surh  cases  is  ab- 
normally large,  contains  much  niore  fibrous  and  less  musrular  tissue  than 
normally,  while  the  arterial  walls  are  so  altered  that  the  normal  mechanism 
for  the  regulation  of  the  circulation  fs  in  abeyance. 

The  diagnosis  is  established  by  liiniantiid  examinalion,  the  utenj&  being 
found  to  be  larger,  softer,  and  more  succulent  than  it  should  he  at  a  given 
time  following  delivery.  Normally  the  fundus  should  have  descended  to 
the  level  of  the  upper  margin  of  the  symphysis  by  the  tenth  day,  although 
the  organ  does  not  regain  its  original  size  for  six  weeks  after  delivery. 

Inasmuch  as  subinvolution  is  dependent  mainly  upon  local  conditions, 
very  little  can  be  expected  from  medicinal  treatment,  although  the  admin- 
istration of  a  half  dram  of  the  fluid  extract  of  ergot  every  three  or  four 
hours  for  several  days  is  sometimes  followed  by  improvement.  Local  meas- 
ures afford  much  liettcr  results.  If  the  uterus  is  displaced  it  should  be 
put  in  proper  position  by  bimanual  manipulation  and  held  in  position  hy  a 
suitably  fitting  pessary,  and  copious  hot  saline  vagina!  douches  given  twice  a 
day.  When  disease  of  the  endometTium  or  retention  of  portions  of  the 
after-hirth  is  responsible,  prompt  curettage  offers  the  most  efhcient  method 
of  treatment.  On  the  other  hand,  procrastination  may  lead  to  serious 
results,  as  the  subinvolution  may  become  j>crniancnt. 

Laclaiion  Alrophtf  of  the  U tents, — Ordinarily^  in  women  who  suckle 
their  children^   the  uterus   may   undergo   excessive   involution,   beeoniing 
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Finaller  than  in  the  vjr;^iFial  state.  Thh  eoiiditioii*  which  iit^ually  becotnefr 
most  nmrked  duriii^^  the  tliird  or  fourth  iiiontli  after  deUverv,  h  attributed 
to  rdlex  irritation  einanating  from  the  tjreasts  and  ineidcni  to  lactation 
and  nursing.  It  utsually  disa{ijieai*s  s|iontaneouBly  after  weaning,  though 
when  the  child  is  nureed  for  a  longer  period  than  usual  the  nterus  may 
begin  to  inereape  in  size  before  the  end  of  a  ye^v.  even  tliough  lactation 
he  continued.  Tt  is  ]>robable  tliat  the  (cessation  of  menstruation,  whieh  is 
u.<ijally  obf^erved  during  hictation.  shoidd  t)e  partly  attril)uted  t^*  this  f<>ru» 
of  atrophy. 

The  condition  was  first  definitely  desc:ril>ed  by  Jacquet,  in  187  K  and 
since  the  publication  of  his  paper  has  been  carefuily  studied  l)y  nunierous 
investigators,  particularly  Tborn,  Gottschalk,  Doderlein,  and  Vioeberg. 

In  rare  instances  the  atrophy  may  persist  after  weaning  and  become 
permanent,  the  uterine  cavity  sometimes  measuring  only  a  few  centimeters 
in  length.  This  abnormality,  first  deserilted  by  Chiari,  Braun,  arid  Spaeth, 
in  1855,  was  later  designated  by  Simjwon  as  saperinvoluiion»  It  is  prob- 
able that  it  may  occasionally  be  the  causative  factor  in  the  unusually  early 
appearance  of  the  menopause. 

DwplaiementH  of  the  Vierus, — Imruediately  following  the  birth  of  the 
chihL  the  lower  uterine  segment  ami  cervix  are  rL^presented  by  a  liablry, 
collapsed  structure  whieh  is  freely  movable  upon  the  rest  of  the  organ  (see 
Fig.  3'i*2)-  In  these  circumstances  a  comparatively  trivial  cause,  such  aa 
a  slight  increase  in  the  intra-abdominal  pressure  or  distention  of  the  rec- 
tum, may  lead  to  an  excessive  bending  forward  of  the  body  of  the  uterus — 
anteffexmL  The  condition  is  usually  without  significance,  but  occasionally 
the  angle  formed  between  the  upper  and  lower  portions  of  the  organ  may  be 
so  acute  as  to  occlude  the  cervical  canal  and  lead  to  the  retention  of  the 
lochia!  dhch^Tgv^Iorhiomrtra.  As  a  rule  the  retention,  when  it  occurs,  is 
only  transitory,  but  if  it  be  prolonged  the  lochia  may  undergo  putrefactive 
changes  which  are  accompanied  by  the  formatitm  of  toxins,  the  absorjj- 
tion  of  which  may  give  rise  to  constitutional  symptoms.  The  complication 
is  readily  overcome  by  albnving  the  retained  discharge  to  drain  away 
tlirough  a  dcmche-tulie,  after  wlueli  the  uterine  cavity  sbtudd  lie  irrigated 
witlt  sterile  salt  solution. 

So  long  as  the  body  of  the  uterus  lies  above  the  superior  strait,  retro- 
displacemeid  cannot  occur,  as  the  falling  backward  of  the  enlarged  fundus 
is  prevented  by  tlie  jiromfuitory  of  the  sacrum.  But  as  soon  as  ihe  organ 
has  descended  into  the  pelvic  cavity  a  retroflexion  or  reiruvrrsion  becomes 
possible.  The  develo]>ment  of  such  displacements,  which  are  rarely  ob- 
served before  the  tbird  week  of  the  puerjierinm,  is  pro)*ably  connected  with 
excessive  relaxation  of  some  of  the  structures  about  the  base  of  the  broad 
ligaments.  This  apparently  results  from  overdistentiou  by  the  presenting 
j)art.  and  is  by  no  means  always  due  to  traumata  incident  to  operative  pro- 
cedures, as  in  my  experience  retroflexion  frequently  follows  normal  spon- 
taneous labors  during  which  no  apjmrent  injury  was  sustained].  It  is  pos- 
sibly favored  hy  the  use  of  an  abdominal  binder  which  may  cause  the  ab- 
dominal contents  to  exeii  pressure  upon  the  fundus  of  the  uterus,  forcing 
it  downward  and  backward.     In  other  eases  the  retroflexion  merely  repre- 
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eents  a  recnrrenco  of  a  similar  rcmrlition  existing  prior  to  pregnancy,  while 
occasionally  it  may  bo  the  result  of  extreme  distention  of  the  bladder. 

Backward  dlsplacenioiits  of  tlje  uterus  rarely  give  rise  to  6niif)toras  so 
long  a.s  the  patient  remains  in  bed,  but  aB  soon  as  she  begins  to  move  about 
their  presence  is  apt  to  cause  more  or  less  inconvenience.  The  earliegt 
and  most  characteristic  manifestation  is  a  marked  increase  in  the  amount 
of  lochial  dischar^^'e  or  the  rea]>|icarance  of  tlie  tlow  if  it  has  already  (*eai^ed, 
Sometimes  the  pntient  Klllfer^=  from  pain  in  tli*^  back  and  luwer  abdnnien, 
although  in  other  cuse>t  .she  may  only  be  conscious  that  she  is  not  regaining 
her  strength  as  rapidly  as  she  had  expected, 

A  positive  diagnosis  can  always  be  made  upon  vaginal  examina- 
tion, when  the  displaced  uterus  will  be  found  to  be  larger  and  softer  than 
normal— in  other  words,  the  condition  is  usually  associated  with  snbinviH 
hition. 

The  restoration  of  tlic  \iterus  to  its  normal  position  by  bimanual  raanip- 
Tilations,  and  the  introduction  of  a  properly  titting  pessary,  as  a  rule  will 
afford  prompt  relief,  and  on  removal  of  the  pessary  some  months  later  it 
will  frequently  be  found  t!iat  a  permanent  cure  has  resulted.  On  the  other 
hand,  if  the  pessary  is  not  employed  until  after  the  conclusion  of  the  pucr- 
pcrium,  much  less  favorable  results  are  obtained,  while  if  deferred  until 
some  mont!is  later  its  cmjjloyment  is  usually  useless.  This  fact  serves  agaio 
t(i  emphasize  the  necessity  for  making  a  final  examination  before  discharg- 
ing the  imerperal  ]»atient.  When  the  patient  has  suffered  from  retrotiuxion 
before  pregnancy^  an  examination  made  at  tlie  end  of  tlie  second  week  of  the 
puerperiuni  will  usually  show  that  the  uterus  has  returned  to  its  abnormal 
position.  In  such  cases  it  should  be  replaced  and  a  pessary  at  once  intro* 
duced,  although  the  prospects  of  a  permanent  cure  are  questionable. 

Eelaxaiion  of  the  Vaginal  Outlet  and  Prolapse  of  the  U tents. — Kefer- 
ence  has  already  been  made  to  the  frequent  occurrence  of  perineal  lacera- 
tions at  the  time  of  labor  and  the  consequent  relaxation  of  the  vaginal  out- 
let which  follows  neglect  to  repair  them. 

Moreover,  the  changes  following  childbearing  predispose  to 'the  occur- 
rence of  proUijKse  (if  the  nttruji,  and  an  exacerl)ation  should  be  expected 
during  the  puerperiuni  in  women  who  have  presented  moderate  degrees  of 
descensus  uteri  before  labor.  In  order  to  obtain  the  best  results,  and  to 
prevent  serious  disalulity,  an  early  operation  is  imperative,  since  the  diffi- 
culty of  rectifying  the  condition  dept^nds  largely  upon  the  extent  of  the 
prolapse  and  the  length  f^f  time  that  it  has  been  allowed  to  exist. 

Delayed  Chloroform  Poisoning, -^Un til  very  recently  it  was  generally 
held  that  chloroform  could  be  administered  with  impunitv'  to  the  woman  in 
laljor.  We  now  know  that  tliis  is  iM  the  case,  but  that  in  rare  instances 
symptoms  of  poisoning  may  set  in  several  days  after  delivery  and  lead  to 
death. 

The  investigations  of  Howland  and  Richards,  and  Wliipple  upon  preg- 
nant dogs  show  that  the  process  consists  essentially  in  an  autolysis  of  the 
hepatic  cells,  whicli  may  lead  to  almost  total  destruction  of  the  secretory 
portion  of  the  liver.  In  extreme  instances  the  cells  occupying  the  center 
of  each  lobule  are  completely  destroyed,  so  that  only  a  margin  of  approxi* 


I 

* 


I 


I 
I 


Tnately  nomml  cells  is  j>rcserve<l  at  the  ]iori|>liery.  Associated  with  tlieac 
ehangefi  is  a  pronoiiiicetl  inrversion  of  ii)etalK>lisiii, 

1  have  encountered  the  eojiiplioatjon  upon  one  fjeeasion.  In  a  primi- 
parous  woman  dilatation  of  the  cervix  was  completed  luanually  and  foreepg 
applied  on  aceount  of  threatened  foetal  asphyxia,  after  which  several  lacera- 
tions were  repaired.  The  anaesthetic  was  taken  barlly  and  was  ^iven  for  a 
little  longer  tlian  one  hour.  The  patient  was  in  excellent  condition  for 
two  days,  but  on  the  third  day  jaundice  developed,  and  she  passed  into  a 
torpid  state,  with  oceasional  periods  of  excitement,  and  died  in  eonia  on  the 
fifth  day.  At  autopsy  the  liver  presented  an  appearance  siiuilar  to  that 
observed  in  the  early  staget^  of  acute  yellow  atrophy  of  the  liver,  and  identi- 
cal with  that  produced  experimentally  in  dogs. 

No  doubt  such  caseg  were  occasionally  observed  in  the  past,  when  death 
was  attributed  to  gome  obscure  toxannia.  In  view  of  our  present  knowledge 
it  behooves  us  to  inquire  whether  we  are  justified  in  continuing  to  use 
chloroform  as  an  ana?sthetic.  I  believe  that  it  may  be  safely  employed  for 
ordinary  obstetrical  anaesthesia,  but  that  it  should  be  replaced  by  ether 
whenever  the  operation  and  its  preliminary  preparations  promise  to  last 
for  longer  than  oue  half  hour. 

Obstetrical  Paralyses,— Paralytic  conditions  may  develop  in  either 
mother  or  child  during  the  puerperium.  That  branches  of  the  sacral 
plexus  sometimes  suffer  from  pressure  during  labor  is  demonstrated  by 
the  fact  that  many  patients  conifilain  of  intense  neuralgia  or  of  crarap-like 
pains  extending  down  one  or  both  legs  as  soon  as  the  head  begins  to  descend 
into  the  pelvic  canaL  As  a  rule,  of  course,  the  compression  is  rarely  severe 
enough  to  give  rise  to  grave  k^sions.  In  some  instances,  however,  the  pain 
continues  after  delivery,  and  is  accompanied  by  the  development  of  paraly- 
sis in  the  museles  supplied  by  the  external  popliteal  nerve — the  fiexors  of 
the  ankles  and  the  extensors  of  the  toes— the  gluteal  muscles  occasionally 
becoming  affected  to  a  lesser  extent* 

The  subject  has  been  carefully  studied  by  Hiinermann,  If.  M.  Thomas, 
and  Hossli^],  The  investigations  of  the  former  supplied  a  very  satisfactory 
explanation  of  the  common  localization  of  the  paralysis  by  showing  that 
the  external  popliteal  nerve  receives  fibers  from  the  fourth  and  fifth  lumbar 
roots,  and  that  these  on  their  way  downward  to  join  the  sacral  plexus  pass 
over  the  brim  of  the  pelvis,  where  they  are  exposed  to  danger  from  com- 
pression, whereas  the  lower  roots  which  lie  upon  the  pyriforniis  muscle  are 
more  protected. 

Hiinermonn  considers  that  the  chances  of  injurious  pressure  are  great- 
est where  the  pelvis  is  generally  contracted,  and  less  so  in  the  rhachitic 
varieties,  inasmuch  as  the  projecting  promontory  in  the  latter  tends  to  pre- 
vent the  head  from  coming  in  contact  with  the  nerves.  In  the  majority  of 
cases  the  injury  is  the  result  of  direct  pressure  exerted  by  the  child's  head, 
and  only  exceptionally  by  the  forceps. 

In  view  of  the  fact  that  only  one  oblique  diameter  of  the  superior  strait 
is  occupied  by  the  greatest  diameter  of  the  head,  it  is  readily  unrlerstood 
why  the  paralysis  is  usually  limited  to  one  leg.  Thomas's  case  being  the 
only  instance  on  record  in  which  both  legs  were  affected.     The  paralytic 
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symptoms  usually  appear  immediately  after  delivery,  and  may  become  per- 
manent unless  suitable  therapeutic  measures,  more  particularly  the  use  of 
electricity,  are  promptly  instituted. 

In  other  cases  paralytic  symptoms,  accompanied  by  intense  neuralgic 
pains  along  the  course  of  the  sciatic  nerve,  follow  pelvic  inflammatory 
troubles.  The  condition  is  sometimes  due  to  the  development  of  a  neuritis 
affecting  certain  branches  of  the  sacral  plexus,  while  in  other  cases  pressure 
exerted  by  an  inflammatory  exudate  is  responsible.  I  have  seen  a  case  of 
the  latter  character,  which  had  persisted  for  years  in  spite  of  continuous 
treatment,  disappear  as  if  by  magic  after  laparotomy  and  the  separation  of 
the  adherent  appendages  from  the  posterior  and  lateral  portions  of  the 
pelvic  wall. 

Winscheid  has  directed  particular  attention  to  the  rare  cases  of  neuritis 
which  follow  delivery.  The  inflammation  may  be  general  or  localized.  In 
the  latter  only  one  or  two  nerves  are  affected — the  median,  ulnar,  or  crural 
— and  atrophic  symptoms  soon  make  their  appearance.  In  the  former, 
since  a  number  of  nerves  are  implicated  simultaneously,  sometimes  even 
those  of  the  face  not  escaping,  the  symptoms  may  be  manifold  and  the 
condition  become  most  serious.  In  either  event  we  are  ignorant  concerning 
the  mode  of  production  of  the  nerve  lesions,  though  they  are  supposed  to 
be  due  to  toxaemic  influences.  The  prognosis  is  fair  for  the  localized  but 
poor  for  the  generalized  variety. 

It  is  also  important  to  bear  in  mind  that  separation  of  the  symphysis 
pubis,  or  of  one  or  other  sacro-iliac  synchondrosis  during  labor,  may  be 
followed  by  pain,  and  by  so  marked  an  interference  with  locomotion  as  at 
first  sight  to  suggest  the  existence  of  paralysis.  Moreover,  the  disturbances 
in  the  function  of  the  psoas  muscles  and  the  adductors  of  the  thigh,  which 
so  frequently  accompany  the  early  stages  of  osteomalacia,  might  readily 
lead  to  a  similar  error. 

In  addition  to  these  more  localized  processes  the  puerperal  woman  may 
occasionally  suffer  from  paralysis  of  central  origin.  In  most  instances 
these  result  from  various  varieties  of  apoplexy,  and  occasionally  from  areas 
of  cerebral  degeneration  incident  to  eclamj)sia  and  the  other  toxaemias. 

As  a  result  of  a  difficult  labor,  and  exceptionally  after  an  easy  one,  the 
child  is  sometimes  born  presenting  an  affection  of  the  arm  which  is  com- 
monly known  as  Duchennes  paralysis.  In  this  form,  paralysis  of  the  del- 
toid, infraspinatus,  and  the  flexor  muscles  of  the  forearm  causes  the  entire 
arm  to  fall  close  to  the  side  of  the  body,  and  at  the  same  time  to  rotate 
inward,  while  the  forearm  becomes  extended  upon  the  arm.  The  motility 
of  the  fingers  is  usually  retained. 

Erb  pointed  out  that  such  a  paralysis  could  be  due  only  to  a  lesion 
involving  the  fifth  and  sixth  roots  of  the  brachial  plexus,  and  showed 
that  electrical  stimulation  at  a  point  from  2  to  3  centimeters  above  the 
clavicle  and  in  front  of  the  transverse  process  of  the  sixth  cervical  vertebra 
— ^now  known  as  Erb's  point — produces  contractions  of  the  muscles  in- 
volved. He  considered  that  the  paralysis  frequently  follows  compression  of 
the  plexus  by  the  clavicle  in  the  Prague  method  of  extraction,  more  par- 
ticularly when  the  arms  have  become  extended  over  the  head.     In  other 
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cases  its  prodiieticm  is  attributed  to  traction  witlt  the  fingtTi?  in  tlie  axilla 
of  the  child,  and  oncasiunally  to  the  um  oC  forceps. 

That  CUD) pre S]^ ion  may  be  exerted  durin^^  the  emplo}Tiient  of  either  of 
the  firet  two  of  these  manoeuvres  is  at  nnee  evident  from  a  consideration  of 
tlie  anatomical  relations.  On  the  other  hand,  the  experiments  of  Stolper 
show  that  the  plexus  cannot  posi^ihly  be  compressed  by  the  tips  of  the  for- 
ceps so  long  as  the  child  presents  by  the  vertex,  although  it  may  occur  in 
face  or  brow  j>rcrientationt4. 

Carter,  in  1H*I3,  was  the  first  to  direct  attention  to  the  fact  that  the 
condition  is  due  to  stretching  of  the  upper  roots  of  the  brachial  plexus 
more  frequently  than  to  abnormal  pressmre.  His  results  were  confirmed 
by  the  experimental  work  of  Fieux.  Schu maker,  and  Stolper,  all  of  whom 
demonstrated  that  the  plexus  was  readily  subjected  to  extreme  tension  a.« 
a  result  of  pulling  obliquely  upon  the  head,  thus  sharply  flexing  it  toward 
one  or  other  shoulder.  As  traction  in  this  direction  is  frequently  employed 
in  order  to  effect  delivery  of  the  shoulders  in  vertex  presentations,  it  is 
readily  seen  that  Duchenne's  jniralysis  might  foUow  comparatively  simjjle 
or  even  spontaneous  labors.  In  view  of  these  considerations,  therefore, 
in  extracting  the  shoulders  care  should  be  taken  not  to  bring  about  too 
great  lateral  fiexion  of  the  neck.  Moreover,  in  breech  extractions  the 
Prague  manoeuvre  should  be  employed  only  when  absolutely  necessary,  and 
particular  attention  should  he  devoted  to  preventing  the  extension  of  the 
arnifi  over  the  head,  as  it  not  only  materially  complicates  delivery,  hut  adds 
considerably  to  the  danger  of  infantile  paralysis. 

The  pmtjnosis  is  usually  fair,  the  majority  of  the  children  recovering. 
Occasionally,  however,  a  case  may  resist  all  treatment  and  the  child  may 
remain  hopelessly  paralyzed.  All  of  the  instances  which  I  have  personally 
observed  ended  in  recovery,  but  in  some  of  them  prolonged  treatment  was 
necessary*  In  this  form  of  paralysis  the  children  should  be  promptly  put 
under  the  care  of  a  eomijetent  neurologist,  as  the  intelligent  use  of  the 
electrical  current  is  frequently  the  only  means  by  wdiich  degenerative 
cbanges  in  the  nerves  and  muscles  can  he  obviated,  and  neglect  in  this 
regard  may  result  in  the  c^mdition  hccnming  permanent. 

Abnormalities  and  Diseases  of  the  Breasts.^t^oniplete  absence  of  both 
breaMs  is  one  of  the  rarest  anomalies  of  development,  while  the  absence  of 
one  and  the  normal  development  of  the  other  breast  have  been  noted  in  a 
few  istiUitt'd  cases. 

Huprrfrophij  of  fhe  hreaMa  is  more  often  observed,  but  is  ne vert hel ess 
an  infrequent  occurrence.  In  a  large  proportion  of  the  recorded  cases  the 
condition  developed  rapidly  in  young  unmarried  women,  both  breasts  being 
implicated  and  occasionally  attaining  such  immense  proportions  that  am- 
putation became  necessary.  Cases  have  been  reported  in  which  a  single 
breast  weighed  more  than  50  pounds.  The  hypertrophy  sometimes  recedes 
during  lactation,  so  that  the  almormallty  does  not  always  afford  an  absolute 
contra-indication  to  suckling  the  child.  Overdevelopment  of  the  mamnise  is 
sometimes  observed  in  men,  a  number  of  eases  having  been  collected  by 
Laurent. 

Supeniumeranj  i/rty/«/s.— Probably  one  in  every  few  hundred  women 
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has  one  or  more  aceesBory  breasts — pohjmastia.    Reference  to  262  &uch 
are  to  be  foimd  in  Ooldl>erger  s  artiele. 

The  supernumerary  breasts  rarely  attain  any  coneiderable  size,  and  oo- 
caaionally  are  so  niinnte  as  to  be  mistaken  for  small  pigmented  moles.  They 
are  often  provided  with  distinct  nipples.  They  are  most  commonly  situ- 
ated upon  the  antfrior  thoracic  or  abdominal  walls,  usually  near  the  mam- 
mary line;  less  frequently  they  are  found  in  the  axiOjp,  and  occasional] j 
upon  other  portions  of  the  body — the  shoidder*  flank,  or  groin,  and  in  rare 
instances  the  thijiTh.  They  vary  greatly  in  number,  Nengebaner  having 
described  a  patient  with  10  breasts. 

The  condition  is  usually  regarded  as  an  atavistic  reversion,  though  it 
is  not  associated  with  an  increased  tendency  toward  multiple  pregnancy. 
In  not  a  few  instances  an  a{i|mrent  hereditary  influence  can  be  traced.  Not 
all  observers,  however;  acccfit  tliis  view,  Ahlfeld  holding  that  the  distribu- 
tion of  the  mammary  tissue  is  to  be  attributed  to  the  transference  at  an 
early  period  of  development  by  means  of  the  amnion  of  some  of  the  celUi 
which  ordinarily  go  to  form  the  breasts,  to  other  portions  of  the  V>ody. 
The  condition  has  no  obstetrical  significance,  though  occasionally  the  en- 
largement of  supernumerary  lireasts  occupying  the  axillse  may  result  in 
considerable  discomfort  to  the  patient. 

Abnormalities  of  the  Nipples, — The  typical  nipple  is  cylindrical  in  sfaa{)e 
and  projects  w^^ll  beyond  the  general  surface  of  the  breast,  its  exterior 
being  slightly  nodular  but  free  from  fissures.  Variations  from  the  normal, 
however,  are  not  uncommon,  some  of  them  being  so  pronounced  as  to  inter- 
fere Beriously  with  the  act  of  puckliog. 

In  some  women  the  lactiferous  ducts  open  directly  into  an  area  whieh 
forms  a  dej^ression  at  the  center  of  the  areola.  In  pronoiinced  instances  of 
this  so-called  depressed  nipph  nursing  is  out  of  the  fjucstion,  although 
when  the  depression  is  not  very  deep  the  breast  may  occasionally  be  made 
available  by  the  employment  of  a  nipple-sliield. 

More  fretjuently,  although  not  depressed,  the  nipple  is  so  stunted  that 
it  hardly  projects  above  the  surface  of  the  breast,  and  in  consequence  can 
be  seized  by  the  child's  mouth  only  with  the  greatest  difficulty.  In  the 
presence  of  this  anomaly  daily  attempts  should  be  made  during  the  last  few 
months  of  pregnancy  to  draw  the  nipple  out  by  traction  with  the  fingers, 
and  a  wooden  nipple-shield  should  be  constantly  worn  in  the  hope  that  by 
exerting  pressure  upon  the  periphery  of  the  areola  the  nipple  itself  may 
be  gradually  made  to  protrude  through  the  opening  of  the  shield. 

Again,  it  sometimes  hap]*ens  that  nipples  which  are  normal  in  shape 
and  size  may  present  so  fis&ured  or  nodular  a  surface  as  to  be  especially 
.susceptible  to  injury  from  the  child's  mouth  during  the  act  of  suckling.  In 
ttch  cases  small  cracks  or  fissures  almost  inevitably  appear,  and  render 
"hursing  so  painful  that  the  motlier  dreads  the  approach  of  the  child,  and 
the  mental  distress  so  induced  often  has  a  deleterious  influence  upon  the 
secretory  function.  Moreover,  such  injuries  are  still  nsore  Berioua  in  that 
they  offer  a  convenient  portal  of  entry  for  pyogenic  bacteria  which  are  liable 
to  invade  the  breast  and  give  rise  to  a  mastitis. 

Abnormalities  in  the  Mammary  Secretion, — Marked  individual   varia- 


ABNORMALITIES  AND  DISEASES  OF  THE  BREASTS 


937 


lions  exist  in  the  anion nt  of  milk  seereled,  miXBy  of  which  arc  tlepemkmt 
not  Ufxin  tht*  poneral  health  and  appearance  of  the  imlividual,  hut  upon 
the  dei^rce  of  dcvelopraeDt  of  the  glan(]idar  portions  of  tJie  breastg.  Thus 
we  often  find  that  a  woman  who  possesses  large »  well-formed  breasts,  and 
who  apparently  should  ho  an  excellent  milk-producer,  secretes  only  a  small 
quantity;  while,  on  the  other  hand,  one  is  often  surprised  at  the  abundant 
supply  jirodnced  by  another  whose  mammae  are  small  and  flat.  It  is  a 
matter  of  common  observation  that  i^iout  women  with  well- formed  but  re- 
dundant breasts  usually  have  a  very  rlefic  ient  secretion^  the  bulk  of  the  organ 
being  made  up  of  fatty  tissue  wliile  the  glandular  elements  are  poorly  devel- 
oped. Deficient  secretion  is  likewise  frequently  noted  in  very  young  women 
and  in  elderly  primiparje.  In  the  forjuer  tlie  defect  is  to  be  attributed  to 
imperfect  development;  in  the  latter  to  regressive  and  atrofjhic  changes  in 
the  breasts. 

In  very  rare  instances  there  is  an  aksolute  lack  of  mammary  secretion — 
agalacia*  Ab  a  rule,  however,  the  defect  m  not  absolute,  as  it  is  nearly 
always  pos*?ibIe  to  cause  at  least  a  small  amount  to  exude  from  the  nipple 
on  the  third  or  fourth  day  of  the  puerperium-  On  the  other  hand,  rela- 
tive deficiency  18  frequently  observed,  a  large  number  of  women  secreting 
an  amount  of  milk  quite  insullicicnt  for  the  nutrition  of  the  child.  In 
('haptcr  XVII  reference  was  made  to  the  variations  in  the  quantity  of  the 
milk  as  well  as  the  various  factors  which  may  be  concerned  in  their  pro- 
duction. 

Occasionally  the  manmtary  secretion  is  excessive — polt/galavta — and  may 
even  be  so  alnnnlant  that  milk  is  constantly  (^scaping  from  the  nipples. 
This  latter  condition,  wliich  is  known  as  galactorrhmi ,  sometimes  continues 
for  years  after  the  birth  of  the  child,  and  is  extremely  intractable  to  treat- 
nienl.  Nothing  is  known  as  to  its  cause.  Although  in  rare  instances  the 
health  of  the  woman  may  remain  unimpaired,  as  a  nile  she  soon  Ijegins  to 
show  evidences  of  the  coutintiuos  drain  upon  her  system,  tiecoming  irritable, 
querulous,  and  eventually  developing  symptoms  of  cachexia. 

Galactorrlicea  is  liest  treated  by  not  attempting  to  empty  the  breast,  but 
rather  by  allowing  it  to  become  engorged,  when  the  intramammary  pressure 
becomes  go  great  as  to  compress  the  vessels  and  thus  check  secretion.  At 
the  same  time  the  breasts  should  be  supported  by  a  liandage,  and  fairly 
large  doses  of  potassium  iodide  should  Ijo  administered.  Uood  effects  are 
also  said  to  have  been  obtained  from  the  use  of  chloral.  In  a  certain  number 
of  cases  the  condition  is  combined  with  atrophy  of  the  uterus,  and  several 
observers  have  reported  improvement  following  procedarcs  which  tend  to 
bring  about  an  increase  in  size  of  the  uterus,  such  as  the  use  of  the  vaginal 
douche,  local  applications  to  the  cervix,  or  the  employment  of  electricity. 

DiMQMS  of  the  Nipples. — The  mode  of  production  and  treatment  of  fis- 
sures of  the  nipples  has  already  been  considered  in  detail  in  Chapter  XVI L 

Engorgement  of  the  Bremts. — For  the  first  twenty-four  or  forty-eight 
hours  following  the  development  of  the  lacteal  secretion,  it  is  not  unusual 
for  the  breasts  to  become  immensely  distended,  and  to  ojTer  on  j^alpation  a 
firm,  nodular  resistance.  This  condition,  which  is  commonly  known  as 
"caked  breast"  often  gives  rise  to  a  considerable  degree  of  pain,  and  is  fre- 
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quently  accompanied  by  a  slight  elevation  of  temperature.  Within  a  day 
or  so  the  engorgement  usually  passes  off  spontaneously,  or  as  the  result  of 
appropriate  treatment,  though  in  some  cases  it  persists  in  spite  of  all  that 
can  be  done,  and  may  be  a  forerunner  of  the  development  of  a  mammary 
abscess.  It  is  probable  that  the  excessive  distention  of  the  glandular  por- 
tion of  the  breast  leads  to  slight  tissue  changes,  thereby  offering  a  locus 
minoris  resistantice  for  invasion  by  bacteria,  which  are  usually  present  in 
the  lactiferous  ducts. 

Whenever  the  breast  becomes  markedly  engorged  immediate  steps 
should  be  taken  to  relieve  the  condition.  This  is  most  readily  accom- 
plished by  drawing  the  breasts  firmly  against  the  thorax  by  means  of  a 
tight  binder,  and  if  necessary  giving  ^  grain  of  codia,  which  may  be  re- 
peated in  three  hours  if  necessary.  Usually  this  will  relieve  the  condition 
within  twenty-four  hours,  and  the  physician  is  cautioned  not  to  be  too 
hasty  in  resorting  to  other  measures. 

If  the  engorgement  does  not  show  signs  of  subsiding  within  this  period, 
and  particularly  when  the  child  is  unable  to  draw  off  a  sufficient  quantity 
of  milk,  an  English  breast-pump  should  be  employed  to  remove  the  excess. 
Sometimes  this  procedure  proves  ineffectual,  and  relief  can  be  obtained 
only  by  proper  massage.  The  nurse  having  anointed  the  palmar  surfaces 
of  her  hands  with  olive-oil,  mixed  with  equal  parts  of  laudanum  if  the 
breasts  are  very  sensitive,  makes  stroking  movements,  beginning  at  the 
periphery  of  the  breast  and  gradually  approaching  the  nipple.  At  first  the 
manipulations  should  be  made  very  gently,  but  as  the  patient  becomes  ac- 
customed to  them  more  force  may  be  employed,  which  will  soon  cause  the 
milk  to  exude  from  the  nipple.  After  the  breast  has  been  emptied  the 
bandage  should  be  reapplied,  as  it  not  only  relieves  pain  by  preventing  the 
overloaded  organ  from  sagging  downward,  but  at  the  same  time  serves  to 
diminish  the  amount  of  secretion  by  diminishing  the  blood  supply.  That 
the  engorgement  is  usually  transient  and  the  use  of  special  treatment  is 
unnecessary  is  clearly  shown  by  the  fact  that  I  have  not  employed  massage 
or  the  breast  pump  for  years.  In  many  instances  I  believe  that  the  use  of 
these  measures  often  defeats  the  very  purpose  for  which  they  are  employed, 
as  they  stimulate  rather  than  diminish  the  secretory  activity  of  the  breasts. 

Drying  up  the  Breasts, — After  the  death  of  the  child,  or  in  cases  in 
which  for  one  reason  or  another  the  continuance  of  lactation  is  thought 
inadvisable,  steps  must  be  taken  for  checking  the  lacteal  secretion,  or  "dry- 
ing up  the  milk,^'  as  it  is  usually  designated.  Formerly  this  was  accom- 
plished by  the  use  of  the  binder,  the  application  of  belladonna  ointment,  and 
the  employment  of  the  breast-pump  and  massage  when  the  engorgement 
became  pronounced.  The  process  was  frequently  very  painful  to  the  patient, 
very  troublesome  to  the  nurse,  and  usually  had  to  be  employed  for  a  week 
or  ten  days  or  even  longer  before  the  desired  result  was  obtained. 

In  1904  Dr.  E.  R.  Lewis,  of  Westerly,  R.  I.,  told  me  that  such  treat- 
ment was  unnecessary,  and  that  much  more  satisfactory  results  could  be 
obtained  by  the  administration  of  20  grains  of  potassium  acetate  every 
six  hours.  I  immediately  put  his  suggestion  into  practice,  and  found  that 
the  breasts  dried  up  in  the  course  of  two  to  four  days  without  other  treat- 
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rnent*  Further  investigations,  however,  showed  tliat  the  potassium  at^etate 
was  of  no  value,  as  efjiially  satisfuetory  results  followed  if  <lru|i;8  were  not 
used. 

Accordingly,  when  it  is  desired  to  **dry  up*'  the  breasts,  they  are  left 
absolutely  alone.  In  the  course  of  twenty-four  hours  they  become  more  or 
less  engorged,  and  sometimes  very  painful  If  the  pain  is  severe,  y^  grain 
of  eodia  is  aduiinij^tered,  imd  repeated  if  necessary,  but  the  breast-pumji  or 
maiisage  is  not  employed.  Within  a  few  hours  the  engorgement  begins?  lo 
fubside  spontaneously  and  the  amount  of  secretion  to  decrease,  so  that  hy 
the  end  of  another  twenty-four  hours  the  breasts  become  soft  and  painless. 
With  each  succeeding  day  the  secretion  becotnes  less  and  less  abundant,  and 
practically  disappears  in  the  course  of  a  wt'ck. 

Since  I  have  eni ployed  this  method  I  have  entirely  abandoned  the  use  of 
belladonna  ointment,  the  breast-pump,  and  massage,  as  well  as  the  tight 
breast  lunder.  though  when  the  breasts  are  large  and  jjendulous  they  may 
be  heht  in  position  by  a  loose  bandage.  H.  •).  Storrs.  in  11KH),  published  a 
report  of  the  cases  so  treated  in  my  clinic,  and  stated  that  not  a  single 
ijreast  abscess  had  developed,  and  that  less  than  one  woman  in  ten  com- 
plained of  sufficient  pain  to  necessitate  the  arl ministration  of  a  sedative, 

Inffamntfffion  of  ihe  Brea^sis — J/^/,v/j7Lv,~Pareneliyuiatous  iuflamuuition 
of  the  mamiuary  glands  is  a  not  infre(|Uent  complication  of  tfie  puer]>crium. 
The  symptt^ms  rarely  appear  before  the  end  of  tbc  first  week,  and  as 
a  rule  not  until  considerably  later.  Marked  engorgement  usually  precedes 
the  inflammatory  trouble,  the  first  sign  of  which  is  afforded  by  chilly  sen- 
sations or  an  actual  rigor,  which  is  soon  followed  by  a  considerable  rise  in 
temperature  and  an  increase  in  the  rate  of  the  pulse.  The  breast  becomes 
hard,  its  surface  is  reddened,  and  the  patient  com  phi  ins  of  acute  pain.  Tn 
many  instances,  by  the  end  of  twenty-four  hours  the  condition  disappears 
spontaneously  without  treatment,  being  tiften  favoraldy  afluenced  hy  the 
application  of  a  tightly  lit  ting  bandage.  But  if  the  symploms  persist  for 
longer  than  forty-eight  hours,  su)7puration  is  to  be  expected.  The  process 
may  remain  limited  to  a  single  lolic  if  the  abscess  is  opened  promptly;  but 
if  left  to  itself  the  lireast  is  lialile  to  become  undermined  in  all  directions, 
and.  as  a  result,  the  destruction  of  tissue  is  extensive,  and  the  external 
surface  may  l>e  left  riildlcd  with  numerous  fistulous  tracts. 

In  some  cases  the  constitutional  symptoms  attending  a  mammary  abscess 
are  \ery  marked,  and  sometimes  lead  to  a  fatal  termination,  whereas  the 
local  nmnifestations  may  be  so  slight  as  to  escape  observation,  8uch  eases 
are  usually  mistaken  for  puerperal  infection,  and  give  rise  to  no  little 
anxiety  until  the  examination  of  cultures  from  the  uterine  cavity  has 
demonstrated  the  absence  of  bacteria.  On  the  other  hand,  a  certain  numlier 
of  cases  pursue  a  subacute  or  almost  chronic  course,  the  breast  bein'g  some- 
what harder  than  usual  and  more  or  lees  painful,  but  constitutional  symp- 
ttuns  are  either  lacking  or  very  slight.  Under  such  circumstances  the  first 
indication  of  the  true  state  of  affairs  is  often  afforded  l>y  the  detection  of 
lluctualion. 

^'-Etiology, — Mastitis  is  always  the  result  of  infection,  pathogenic  bac- 
teria  from  outside  gaining  access  to   tlie  breast  through   fissured  nipples 
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by  way  of  the  lyniphatics;  or  else  sonie  of  thoge  already  present  in  ths 
lactiferous  ducts  meet  with  conditions  which  enaWe  tliem  to  invade  the 
tissues.  The  res^earehes  of  Bumni,  Roni^mann,  Koestlin,  and  others  hare 
demonstrated  that  Staphylococcus  albus  is  present  in  80  to  94  per  cenL  of 
all  breABts,  Ordinarily  this  micro-organism  lives  in  the  milk  as  a  hami- 
less  parasite,  but  when  the  tissues  are  serioufily  altered  as  the  result  of  en- 
gorgement, it  is  possible  for  it  to  become  pathogenic.  Rulieska  reporte«l 
the  follnwiug  bacteriological  findings  in  IG  cases  of  mammary  al>sce8ii: 

Staphvloeoeciis  aureus 9  C4&8e8 

Sta[ihyloc»ie(ius  aureus  aiul  albus  » , 9     *  * 

StaphylofoccuB  albus 3 

Streptucocciis .,,...... 1   «  i  - 


Exceptionally,  otlier  l>acteria  are  causative  agents,  Sarfert  having  deinon- 
strati'd  the  gonoc«3eeus,  Chassot  the  bacillus  jiyoeyaneus,  and  Little  the  gas 
bacillus. 

When  the  infection  occurs  throiigh  fissured  nijiples  the  inflammation 
is  usually  phlegmonous  in  chamcter.  In  some  eases  it  involves  only  tiie 
connective  tissue  beneath  the  breast,  a  large  collection  of  pus  being  formed 
lietwccn  it  and  the  thoracic  wall — retromammary  abscess.  Again,  the  infec- 
tion nuiy  be  limited  to  the  areola,  beneath  which  small  abscesses,  rarely 
exceeding  1.5  eenlimeters  in  diameter,  may  dcveloji — suhanolar  maMttts. 
In  rare  instances  tlie  alfcetiou  may  be  erysipelatous  in  character,  and  lie 
limited  to  the  superfidai  tissues. 

Aceonli ug  to  Winekel,  G7.()  per  cent,  of  all  eases  of  niastitis  r>ccur  in 
primipara\  but  its  actoal  incidt^nce  varies  according  to  the  care  given  the 
]jatients  during  pregnancy  and  the  pueri>eriuni.  Thus,  the  statistics  of 
Kui>eska  show  a  frc(|iieney  of  0.54  to  4.1  per  cent,  in  the  various  Gennan 
clinics.  Generally  speaking,  it  nuiy  be  said  that  the  fretpicnt  occurrence  of 
mastitis  is  indicative  cf  neglect  on  the  part  of  tlte  physician  or  nurse. 

Treatment,— The  occurrence  of  mastitis  can  be  prevented  in  great  part 
by  suitable  prophylactic  measures,  which  mainly  consist  in  preventing  the 
dt'vi^lopmcnt  f>f  tissnred  nipples  or  treating  them  properly  after  they  have 
ap|K?jjred. 

The  most  suitable  measures  for  hardening  the  nipples  during  pregnancy, 
so  m  to  enable  them  to  l>etter  withstand  the  strain  of  nursing,  have  already 
been  mentioned  in  Chapter  XVI  I.  When  lactation  becomes  cstablishcxl 
the  strictest  cleanliness  should  be  ol)servcd  and  the  nipples  watched  mr)Bt 
carefully.  As  soon  as  a  fissure  begins  to  develop  a  nipple-shiekl  should  l^e 
employed,  the  child  not  being  allowed  to  apply  the  mouth  directly  to  the 
nipple  until  healing  has  taken  place.  In  the  intervals  between  the  fc*edings 
the  sore  nip|)lc  should  he  covered  with  a  piece  of  absorbent  cotton  soaked 
in  a  saturated  solntitm  of  boric  acid.  The  various  applications  which 
are  usually  recommended,  however  good  in  themselves*  will  prove  prae- 
tieally  valueless  unless  the  nipple  can  he  placed  at  comparative  rest, 
winch  is  best  afforded  by  the  use  of  a  suilahle  ni|)ple-shield.  If  the  con* 
dition  becomes  worse  after  some  days'  trial  of  this  treatment  it  is  ad- 
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visable  to  wean  the  cliild  rathor  than  take  the  risk  of  infection,  whinh  is 
so  prone  to  foUow  if  the  deeply  tissured  nipple  be  u^ed  for  any  length  of 
time. 

On  the  fir^t  symptom  of  mammary  infeetion  the  broast  should  be  put  at 
rest  as  far  as  poFsible  by  not  allowing  the  ehild  to  nurse  it,  and  withdrawing 
tlie  iiiilk,  if  necessary,  by  meaii8  of  a  breasft-[mmp.  After  hein^  emptied 
the  Ijreast  slujuld  he  thickly  covered  with  eottoii,  and  by  muaiis  of  a  tightly 
fitting  bandage  subjected  to  the  greate^^t  possible  pressure  consistent  with 
the  comfort  of  the  patient.  In  many  eases  such  treatment  apparently  cuts 
short  the  process,  the  symptoms  disappearing  within  twenty-four  hours, 
after  which  the  patient  is  able  to  resume  suckling  her  child.  Usually, 
however,  tlie  process  sooner  or  later  evt-ntuates  in  abscess  formation.  In 
early  cases  Bier  reports  excellent  results  following  the  use  of  his  method 
of  artiticiiil  hypera?mia,  but  in  ray  service  the  procedure  has  been  of  little 
value. 

As  soon  as  the  slightest  evidence  of  fluctuation  can  be  olitained  the 
breast  should  be  incised.  Procrastination  is  not  permissible,  delay  l^eing 
synonymous  with  extension  of  the  process,  which  frequently  leads  to  such 
extensive  destruction  of  tissue  as  to  destroy  iiermanently  the  physiological 
function  of  the  organ.  The  incision  should  be  made  radially,  extending 
from  near  the  areolar  margin  toward  the  peri|>ljery  of  t!u*  gland,  in  order 
to  avoid  injury  to  the  lactiferous  ducts.  In  early  eases  a  single  incision 
over  the  most  dependent  portion  of  the  area  of  fluctuation  is  usually  sufB- 
eient,  but  when  multiple  alisecsscs  are  j)rescnt  several  incisions  may  be  re- 
quired, The  operation  should  always  be  done  under  anaesthesia,  and  should 
not  be  considered  as  completed  until  the  obstetrician  has  introduced  a  finger 
through  the  incision  and  carefully  explored  the  interior  of  the  breast,  break- 
ing down  the  partition  walls  between  the  various  jiockets  of  pus.  so  that 
on!y  a  single  abscess  cavity  is  left  to  l>e  dealt  with.  This  should  then  be 
loosely  packed  with  gauze,  which  is  removed  at  the  end  of  twenty-four  hours 
and  the  cavity  washed  out  wnth  sterile  salt  solution  or  a  2-per-cent.  boric- 
acid  sf>hjtion.  after  wfiich  another  pack  is  inserted.  If  the  pus  has  been 
thoronglily  evacuated,  the  abs<'ess  cavity  becomes  obliterated  with  a  rapidity 
which  is  sometimes  surprising. 

(iiihivioveh, — Very  exceptionally,  as  the  result  of  the  clogging  of  a  milk 
duct  by  inspissated  secretion,  an  accumulation  of  milk  may  take  place  in  one 
or  more  lobes  of  the  breast.  Ordinarily  this  is  limited  in  amount.  Imt  may 
become  excessive  and  form  a  fluctuant  tumor  which  may  give  rise  to 
pressure  symptoms.  In  many  instances  massage  and  the  application  of  a 
tight  bandage  will  cause  it  to  disappear,  while  in  others  the  structure  may 
attain  such  a  size  that  puncture  becomes  imperative. 

Puerperal  Psychoses. — Hcference  has  already  k^en  made  to  the  altera- 
tions in  the  mental  condition  which  may  accompany  pregnancy.  These 
vary  from  sliglit  ehangrs  in  disposition  to  actual  insanity,  though  fortu- 
nately the  latter  is  of  relatively  rare  occurrence. 

The  insanity  of  pregnancy  is  usually  a  manifestation  of  auto-intoxica- 
tion, and  may  l>e  accompanied  by  melancholic  or  maniacal  synijitoms.  It 
usually   persists  throughout  the   remainder  of  gestation^   but   disappears 
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gbortly  after  labor,  iinlc:?^  the  patient  has  an  licreditaTV  tendency  to  mental 
deran^H'iiK  lit. 

Puerperal  insanihj.  on  the  other  hand,  is  much  more  common*  and 
according  to  the  statieties  compiled  by  Berkley  and  Jones  is  noted  once  in 
every  1>1*>  and  1,100  kbori?,  res})eetivcly,  though  my  experience  would  leail 
me  to  believe  it  less  frequent.  In  former  timea  it  was  a  comparatively  com* 
mon  complication,  and  it  would  geeni  that  the  introduction  of  aseptic 
methods  into  midwifery  is  respons^ible  for  a  reduction  by  one  half  in  its 
incidence.  The  affection  nsually  makes  itg  appearance  within  the  fir^  two 
weeks  following  delivery.  When  it  occurs  at  a  later  period  it  is  de^^ignated 
as  Jactafiovnl  ifisanitif. 

Puerperal  psychoses  may  be  due  to  one  of  three  causes:  infection,  auto* 
intoxication,  or  direct  lability  of  the  nervous  systcjo.  Of  these,  the  fonner 
is  by  far  the  most  important.  This  fact  has  long  been  recognized,  but  it 
is  only  of  late  that  tiie  liacteria  concerned  have  been  identified*  and  then 
only  in  a  small  proportion  of  the  cases.  In  2  of  the  3  instances  which 
have  come  under  my  observation  the  infection  was  due  to  streptococcus, 
and  in  the  third  to  the  ^trcptoeoecu;*  and  colon  bacillus.  Berkley  likewise 
re[K>rts  a  ease  thie  to  the  organism  first  menitoned. 

.Vutn-iutoxication  is  also  a  fre(|uent  jKtiological  factor,  and  is  prob- 
ably usually  concerned  in  the  production  of  the  mental  derangements  fol- 
lowing eclampsia.  Ordinarily,  insanity  is  regarded  as  a  rare  complication 
of  eclampsia,  though  Olshaiiseu  observed  it  in  6  per  cent,  of  his  515  cases. 
Aeeording  to  Hansen  and  Picipie,  iufeetion  and  auto-intoxication  are  re- 
sponsible for  more  than  80  per  cent  of  all  cases,  while  the  remainder  are  to 
lie  attributed  to  other  causes,  occurring  particularly  in  women  afflicted  with 
hereditary  teudencies,  the  exciting  cause  of  the  insanity  being  shock,  ex* 
treme  mental  depression,  or  the  rapid  loss  of  a  large  quantity  of  blood. 

The  puerf>eral  psychoses  are  usually  eharaeterized  by  great  excitement 
during  the  first  few  days,  associated  with  all  sorts  of  hallucinations,  Ijater 
the  maniacal  symjjtoms  disajvpear.  and  the  patient  passes  into  a  condition  of 
depression,  and  frequently  exhilnts  suicidal  tendencies. 

The  prognosis  is  most  favorable  in  the  cases  following  eclampsia,  the 
majority  of  these  patients  recovering  within  a  few  weeks.  On  the  other 
hand,  those  following  infection  arc  very  tedious,  and  20  to  40  per  cent,  of 
the  women  fail  to  regain  their  mentid  equilibrium.  It  is  not  unusual  for 
the  disturbance  to  last  for  from  three  to  six  months,  although  the  pros|)ect 
for  recovery  is  poor  if  the  latter  period  is  exceeded.  It  is  generally  stated 
that  from  5  to  10  per  cent,  of  the  patients  aflflicted  with  puerperal  imsanity 
die,  this  liigh  mortality  rate  being  due,  of  course,  to  the  underhing  infec* 
tion  and  not  to  the  mental  derangement  itself. 

In  cases  following  infection  tbe  treatment  should  first  Ih>  directed  to  the 
underlying  condition,  and  the  directions  described  in  Chapter  XLIII  rigor- 
ously followed,  Tlie  acute  maniacal  syni])toms  slioubl  l>e  met  by  the  admin- 
istration of  sedatives,  and  the  patient  should  be  watched  most  carefully 
throughout  her  entire  illness,  more  particularly  during  the  periods  of  de- 
pression, during  which  she  should  never  be  left  alone  for  fear  that  she  may 
do  an  injury  to  herself.     If  prompt  im}>rovemeot  does  not  follow  tlie  did- 
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aj>pearnnco  of  the  gjiiijitoniR  as^mhable  to  infection,  the  patient  shonld  be 
placofl  in  eliurge  of  a  competent  psychiatrist. 

Typhoid  Fever.— TIiiK  in  not  an  infrequent  complication  of  the  ptiiT- 
periiiin.  Its  course,  howt*ver,  varies  bnt  Httlc  from  that  observed  unrler 
other  conditions^  although  the  prognosis  is  necessarily  somewhat  influenced 
by  the  fact  tliat  the  patient  is  already  debilitated  by  the  t^train  incident  to 
labor.  The  diagnosis  should  never  be  made  unless  a  definite  Widal  reac- 
tion can  be  demonstrated,  inasmuch  as  all  the  other  symptoms  of  the  dis- 
ease may  be  assoeiated  with  a  prolonged  puerperal  infection,  especially  when 
the  endocardinm  is  involved.  Furthermore,  the  so-called  tj'phoid  condi- 
tion is  often  encountered  in  various  forms  of  pyaemia* 

Malarial  Fever. — In  certain  districts  the  puerperinm  is  sometimes  com- 
plicated by  malarial  infection.  Although  the  course  of  the  disease  is  not 
materially  influenced  hy  the  fact  that  the  patient  has  recently  given  birth  to 
a  child,  it  is  interesting  to  note  tliat  labor,  no  less  than  surgical  procedures, 
seems  to  predisjiose  to  a  recrudescence  of  the  disorder  in  women  who  have 
already  sufftred  from  it,  the  typical  phenomena  often  appearing  during  the 
first  few^  days  of  the  puerperium. 

Too  many  sins  of  omission  and  commission  on  the  part  of  the  obstetri- 
cian have  undoubtedly  been  cloaked  under  the  diagnosis  of  '^malaria.''  At 
tlie  present  day,  whenever  a  patient  {> resents  a  temperature  characterized 
by  marked  remissions  and  possihiy  by  chills,  puerperal  infection  should  he 
Buspected,  and  the  existence  of  malarial  fever  should  never  be  seriously 
entertained  unless  all  other  possibilities  have  been  praetically  eliminated 
and  the  characteristic  parasites  have  been  found  in  the  blood. 

As  soon  as  a  positive  diagnosis  has  been  made,  quinine  should  be  given 
in  sufficiently  large  doses  to  break  up  the  attack,  as  it  exerts  no  ap|ire- 
eiable  influence  upon  the  mammary  secretion  or  the  w^ell-heing  of  the  child. 

Fneninom a.— Croupous  pneumonia  is  a  rare  complication  of  the  puer- 
peral state,  unless  the  disease  has  existed  before  the  onset  of  labor.  The 
outlook  is  always  serious. 

The  lolndar  variety,  or  broncho-pneumonia,  is  often  a  terminal  process, 
and  is  one  of  tlie  most  common  causes  of  death  in  patients  who  succumb 
within  a  few  days  following  an  eclaniptie  attack.  The  treatment  does  not 
differ  essentially  from  that  employed  at  other  times. 

Scarlet  Fever* ^ — Although  scarlet  fever  is  rarely  encountered  during  the 
puerperium,  its  occurrence  has  given  rise  to  a  great  deal  of  discussion  and  a 
very  considerable  literature.  The  interest  manifested  in  the  disease  is 
largely  to  be  accounted  for  by  the  fact  that  a  scarlatiniform  rash  is  occa- 
sionally observed  during  tlie  course  of  a  puerperal  infection,  so  that  in 
many  cases  a  dilTerential  diagnosis  becomes  very  difficult, 

Epidentics  of  scarlet  fever  in  the  puerperium  have  been  reported  hy 
Boxall,  Meyer,  Ahlfeld,  and  others.  Nevertheless,  it  would  appear  that 
the  puer[)eTal  woman  is  to  a  certain  extent  immune  from  the  disease,  inas- 
much as  statistics  go  to  show  that  only  a  small  proportion  of  those  exposed 
to  the  contagion  become  infected.  Thus,  Meyer  found  the  rate  of  morbidity 
to  be  about  1  per  cent,  among  his  patients. 

It  is  generally  stated  that  infection  mav  occur  in  tlie  usual  manner,  as 
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well  as  by  the  entrdnee  of  the  specific  poison  through  wounds  about  the  geni- 
talia. The  belief  in  the  possibility  of  the  latter  eventuality  is  based  upon 
the  fact  that  the  rash  occasionally  appears  first  in  the  neighborhood  of  the 
vulva,  and  thence  spreads  to  other  portions  of  the  body.  Moreover,  the  fre- 
quent association  of  pelvic  inflammatory  troubles,  and  the  occasional  locali- 
zation of  diphtheritic  patches  in  the  vulva  or  vagina,  instead  of  in  the 
throat,  arc  advanced  in  support  of  the  view.  Modern  bacteriological  in- 
vestigation, however,  has  destroyed  the  force  of  this  last  argument,  since  it 
has  shown  that  the  so-called  diphtheritic  deposits  occurring  in  the  throat 
in  scarlet  fever  are  due  to  a  coincident  streptococcic  infection.  Moreover, 
since  such  conditions  about  the  genitalia  usually  have  a  similar  origin,  it 
would  appear  difficult  to  differentiate  between  those  complicating  scarlet 
fever  and  the  varieties  occurring  during  the  course  of  puerperal  infection. 
It  is  also  urged  that  the  appearance  of  the  disease  on  the  third  or  fourth 
day  of  the  puerperium  speaks  in  favor  of  transmission  of  contagion  through 
the  genitalia. 

In  frank  cases  the  diagnosis  is  readily  made  from  the  existence  of  a 
characteristic  rash,  which  is  later  followed  by  desquamation.  Moreover,  the 
strawberry  tongue,  the  development  of  pseudo-diphtheritic  patches  in  the 
pharynx,  the  appearance  of  albumin  in  the  urine,  together  with  a  history 
of  exposure  to  possible  contagion,  usually  remove  all  doubt.  On  the  other 
hand,  in  the  absence  of  characteristic  manifestations,  the  diagnosis  cannot 
be  made,  it  being  often  impossible  to  differentiate  between  scariet  fever 
and  puerperal  infection,  even  when  a  distinct  history  of  exposure  to  conta- 
gion can  be  elicited. 

The  prognosis  is  largely  the  same  as  under  other  circumstanceB,  mild 
forms,  as  a  rule,  ending  in  recovery,  whereas  patients  affected  with  the 
haemorrhagic  variety  usually  die.  The  puerperium  appears  to  exert  little 
effect  upon  the  course  of  the  disease,  the  death-rate  not  being  higher  than 
under  ordinary  conditions.    The  child  may  or  may  not  be  infected. 

Measles  and  small-pox  occasionally  occur  during  the  puerperium,  but 
their  course  does  not  differ  materially  from  that  observed  in  women  who 
have  not  recently  given  birth  to  children. 

Diphtheria. — True  diphtheritic  patches,  in  which  the  Klebs-Loeffler  ba- 
cillus can  be  demonstrated,  occasionally  occur  upon  denuded  portions  of 
the  vulva  and  vagina.  They  may  be  due  to  a  primary  genital  infection, 
or  be  merely  part  of  a  process  primarily  localized  in  the  fhroat.  Inasmuch 
as  pseudo-diphtheritic  patches  in  the  genital  tract  during  the  course  of 
puerperal  infection  are  of  frequent  occurrence,  the  presence  of  fibrinous 
exudates  about  the  vagina  or  vulva  should  lead  to  a  diagnosis  of  diphtheria 
only  in  those  cases  in  which  the  characteristic  bacilli  can  be  demonstrated. 
If  the  process  is  limited  to  the  genital  tract,  the  constitutional  symptoms 
are  not  severe,  and  the  ^disease  usually  pursues  a  benign  course,  readily 
yielding  to  the  employment  of  the  anti-diphtheritic  serum. 
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Abdomen,    discoloration    of.    In    pregnancy* 
174. 
enlargement  of,  during   pregnancy,   191. 
foetal,  enlarged,  cause  of  dystocia,  819. 
pendulous,    192. 
stris  of,   in   pregnancy,   174. 
Abdominal    binder,    348. 
pedicle,    115,    117. 
pregnancy,    659. 
wall,   changes   in,  during  pregnancy,   174. 

during  puerperium,   342. 

emphysema   of,   862. 

function   of,   during   labor,   230. 
Abortion.   627. 
aetiology  of,    628. 
changes    in    foetus   in,   632. 
clinical    history  of,   633. 
complete,   634. 
criminal,    382. 
curettage  in,   483,  636. 
epidemic,    629. 
exciting  causes  of,   630. 
frequency  of.   627. 
in   cholera,    490. 

in   retroflexed   pregnant  uterus,  573. 
in   typhoid  fever,  491. 
incomplete,    634. 
induction  of,  for  contracted  pelves,  383. 

for  diseases  of  ovum,   382. 

for  malignant  growths,  383. 

for  missed   abortion.    383. 

for  ovarian    tumors,    383. 

for  pernicious    vomiting    of    pregnancy, 
528. 

for  renal   Insufficiency,    382. 

for  retroflexed    pregnant   uterus,    382. 

for  tuberculosis,   383. 

for  uterine    haemorrhage,    382. 

for  uterine   myomata,    383. 

for  vomiting  of   pregnancy,   382. 

methods   of,    383. 
inevitable,   634. 
lithopsedlon    in,    633. 
membranes,    retention   of,   in,   637. 
miscarriage,    627. 
mlKsed,   G38. 

mole,   formation  of,   in.   631. 
neglected.    037. 
pathology    of.    G31. 
prediHposing  causes  of,   630. 
progno.'^ls    of,   385. 


Abortion,    prophylaxis   of,    634. 

repeated,    630. 

rupture  of   uterus  in,   864. 

threatened,    634. 

treatment  of,    634. 

tubal,   653. 
Abscess,   in  puerperal   fever,   891. 

of  Bartholin's  gland,  567. 

of  breast,   939. 

metastatic.   891. 

pelvic.   890.  913. 

retro-mammary,  940. 
Absolute    indication    for    Caesarean    section, 

451. 
Acanthopelys,  810. 
Acardlacus,  372,  816. 
Accessory  fontanelle,  154. 
Accessory  ostium  of  tube,  58. 
Accessory  ovaries,   63. 
Accessory  tubes,  59. 
Accidental    hsemorrhage,  831. 
Accidents  during  pregnancy,  511. 
Accommodation    theory    as   to    production   of 

presentations,   219. 
Accouchement  forc6,   391. 

for  haemorrhage  due  to  premature  separa- 
tion of  placenta,  832. 

in  eclampsia,    556. 

in  placenta  prsvia,  840. 

in  pre-eclamptic   toxaemia,    535. 

versus  post-mortem  Caesarean  section,  460. 
Acephalicus,    816. 
Acetonurla  during  pregnancy,    183. 

during  puerperium,  346. 
Achondroplasia,  735,  770. 
Acormus,   816. 

Acromio-lliac     presentations.       (See    Trans- 
verse  Presentations.) 
Active  movements   of   foetus,    191. 
Acute  infectious  diseases  in  pregnancy,  489. 

oedema  of  cervix,  578. 

yellow  atrophy  of  liver,  528. 
Adherent  placenta,  611. 
Adhesions,    amniotic,    601. 
Adipocere,   660. 
Afterbirth,    136. 
After-coming  head,  forceps  to,  427. 

in   contracted  pelves.   428. 

perforation  of,  474. 
After-pains.  345,  348. 
Agalacia,   937. 
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Age  of  foetus,  calculation  of,  149. 
Air,  entrance  of,  into  veins,  875. 

entrance  of,  into  uterine  sinuses,  875. 

infection,    894. 
Albuginea,  62. 

Albuminometer,  Bsbach's,  533. 
Albuminuria,  changes  in  placenta  in,  608. 

during  pregnancy,  179,  533. 

during  puerperium,   346. 

in  eclampsia,   542. 

in  labor,  346. 

relation   to   premature   separation   of  pla- 
centa, 830. 
Albuminuric  retinitis,  542. 
Alimentation,  rectal,  in  hyperemesls,  519. 
Allantoic  vesicle.  141. 
AUantois,  109,  115. 

Amaurosis   during   pregnancy,    508,   642. 
Amenorrhoea,  conception  during,  196,  204. 
Ammonia  co-efflcient,    521. 
Amnion,   105,   107. 

adhesions  of,  601. 

cysts  of,  602. 

dermoids  of,  602. 

diseases  of,  596. 

dropsy   of,  596. 

fluid  of,  122. 

formation  of.  in  bat,  109. 
in  chicken,  105. 
in  guinea  pig,  105. 
in  man,  113. 
in  monkey,   110. 

Inflammation  of,   602. 

structure,  121. 
Amniotic  adhesions,  601. 

caruncles,    122,   602. 

fluid,  functions  of,  161. 

infection  of,   482. 

origin  of,   161,   596. 
Amorphus,    816. 
Ampulla  of  tube,  55. 
Ampullar  pregnancy.  647. 

of   leg,  effect  upon   pelvis.  809. 
Amputation,   intra-uterine,   601. 
Anemia,   pernicious,   509. 
Anaerobic    bacteria    in    puerperal    infection, 

883. 
Anaesthesia,    329. 

cocaine.   330. 

in  eclampsia,    558. 

in  heart  disease,  498. 

in  irregular   pains  of  flrst  stage,   679. 

in  normal  labor,  329. 

in  painful  labor.  680. 

in  precipitate  labor,  680. 

lumbar.   330. 

scopolamine,   331. 
Anencephalus,  816. 
Aneurysm  of  fcetus,  820. 
Annular  detachment  of  cervix,  856. 
Anteflexion,   in  contracted  pelves,  742. 

of  pregnant    uterus.    572. 

of  puerperal   uterus,    931. 
Ante-partum    eclampsia,    540. 

hapmorrhage.   829. 
Anteversion  of  pregnant  uterus,  572. 


Anthrax  during  pregnancy,   492. 
Antistreptococcic   serum,   915. 
Antitetanus  serum,   924. 
Anus,   laceration  of  sphincter  of,    333. 

lesions  of,  during  labor,  259. 
Apoplexy   during   pregnancy,   508f. 

in  eclampsia,  547. 

of  placenta,  606. 
Appendicitis   during   pregnancy,    512. 
Apron,  Hottentot,  28. 
Arbor  vit»  uterina,  41. 
Area,  embryonic,  101. 

germinativa,   101. 

opaca,  101. 

pellucida,  101. 
Areola,  glands  of  Montgomery  in,  176. 

of  pregnancy,   176. 

secondary,   176. 
Arteries.      (See   Blood  vessels.) 

arterial  pressure,  233. 
Artlflcial   feeding,   365. 

respiration.      (See  Asphyxia  Neonatoruno 
Ascites,   of  foetus,   obstructing  labor,    819. 

simulating   pregnancy,    200. 
Asphjrxia.  from  rupture  of  vasa  prsevia,  61 

intra-uterine,   869. 

livida,    870. 

neonatorum,    871. 

pallida.   870. 

resuscitation   from,   871. 

trepanation   for,  873. 
Assimilation  pelvis.  780. 
Asthma  during   pregnancy,   499,    561. 
Astringents     in     post-partum     haemorrhag 

846. 
Atony  of  uterus,  377.  842. 
Atresia   of  cervix.   686. 

follicular.  77,  174. 

of  vagina,  684. 

of  vulva,  684. 
Attitude  of  foetus.   213. 
Auscultation,  obstetrical,   190,   224. 

errors  in,   224. 

foeUl  heart.  189. 

foetal  heart  murmurs,   190. 

funic  souflle,  190. 

gas  in  maternal  intestines,  191. 

in  multiple  pregnancy,  374. 

movements  of  foetal  diaphragm,   190. 

placental   souffle,    190. 

uterine  souffle.   190. 
Auto-infection,    894. 
Auto-intoxication,  intestinal,  560,    905. 

of  pregnancy.  518.  560. 

relation  of,   to  eclampsia,  550. 
to  insanity,  942. 
Autolysis  of  uterus,  346. 
Axis  of  pelvis,   10. 
Axis  traction   forceps,  423. 

Bacillus  aerogenes  capsulatus,  cause  of  en 
physema  of  abdominal  walls,  862. 

infection  with,  cause  of  foetal  dystocia 
820. 

Infection  with,  simulating  air  embolisn 
876,   882. 
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Bacillus   aerogenes   capsulatus,    in    puerperal 

infection.  886. 
Bacillus  coll   communis,   In  puerperal   Infec- 
tion.   881. 

in   tympanites  uteri.   881. 
Bacillus    diphtherisB    in    puerperal    infection* 

881. 
Bacillus  typhosus  in  puerperal  infection,  882. 
Bacterial   origin   of  eclampsia.   549. 
Bacteriology  of  lochia,   345,  883. 

of  puerperal    Infection.   883. 

of  vaginal   secretion,   897. 
Bag  of  waters.  234.  253,  315,  676. 
Ballottement,   191. 

Bandl's  ring.      (See  Contraction  Ring.) 
Barnes's    fiddle-bag.    390. 
Bartholin's   glands.    30. 

inflammation    of,    during    pregnancy,    567. 
Basal   plate  of   decidua,   133. 
Basilyst-tractor.    476. 
Basiotribe,    476. 
Bath,  cold,  in  puerperal   fever,  913. 

during  labor.    315. 

of  new-born  child,  356. 

sweat,  in  eclampsia.  558. 
Battledore   placenta,    611. 
Bauchstiel.   115.   141. 
Baudelocque's  cephalotribe,  475. 

diameter,  705. 

pelvimeter,   699. 
Bed.   preparation  of,   320. 
Bichloride      poisoning      from      intra-uterine 

douche,  483,  912. 
Bicornuate  uterus,  cause  of  dystocia,  571. 

hernia  of,  579. 

pregnancy  in,  571. 

rupture  of,  570. 
Binder,    use  of,   during  puerperlum,  348. 
Bipolar  version,   442. 
Bladder,  changes  in,  during  pregnancy,  179. 

calculus  of,  695. 

ectopia   of,   778. 

gangrene  of.   575. 

rupture  of,  575. 

tumor  of.  complicating  labor.  695. 
Blastodermic  vesicle,  99. 
B16card's  sign  of  maturity  of  foetus.   150. 
Bleeding  in  eclampsia.  558. 
Blood,  changes  in.   during  menstruation,  82. 
during  pregnancy,    177. 
during    puerperlum,    344. 

freezing  point  of,  159. 

moles.   631. 

pressure   in   pregnancy,   177. 

serum,     changes     in,     duripg     pregnancy, 
198. 
toxicity  of,   in  eclampsia,  549. 
Blood-vessels  of  clitoris,  29. 

of  ovaries,  62. 

of  placenta,  135. 

of  uterus,  49. 

of  vagina.   37. 

pudic,  257. 

umbilical,   139,  356,  612. 

vestibular   bulbs.   29. 
Blot's  perforator,  473. 


Blunt  hook.   440.  478. 

Rossi's  dilator,  393. 

Bougie,    for    induction    of    premature    labor, 

389 ;    Bossi's  dilator,  393. 
Bowels  In  pregnancy.   208. 
Bradycardia   during   puerperlum,    344. 
Brain,  changes   in,    in  eclampsia,   547. 
Braun's   blunt  hook,   478. 

cranioclast.  475. 

sign   of  pregnancy,   193. 

trepan,  473. 
Braxton  Hick's  cephalotribe.  475. 

method  of  version.  442,   839. 

sign   of  pregnancy,   195. 
Breasts,   absence  of,   935. 

anatomy    of,   359. 

areola  of,   176. 

caked,   937. 

care  of.   during  nursing,   350,  363. 
in  pregnancy,  209. 

changes    in,   during   pregnancy,    176,    196. 

drying  up  secretion  of,  364,  938. 

engorgement  of,   937. 

hypertrophy   of,   935. 

inflammation  of,   939. 

supernumerary,  935. 
Breech    presentations,    215,    292. 

eetiology  of,  294. 

asphyxia    in,    297. 

blunt   hook   in,   440. 

bringing  down   foot   in   frank,   298. 

causation  of,   294. 

cephalic  version  in,   297,  441. 

complicated   by   contracted    pelves,   760. 

diagnosis  of.   292. 

extraction    of.    430. 

fillet  in,  440. 

forceps   in,   427,   438,   440. 

frequency   of,    292. 

in   hydrocephalus.   817. 

liberation  of  arms  in.  432. 

mechanism  of,   294. 

prognosis   in,   296. 

prolapse  of  cord  in.  867. 

treatment  of,  during  labor,   297. 
during  pregnancy,  297. 
Bright's   disease.      (See   Nephritis.) 
Brim  of  pelvis.      (See  Pelvis.) 
Broad  ligament,  47. 

ha^matoma  of,  929. 

pregnancy,   658. 
Broncho-pneumonia    in    puerperal    infection, 

903. 
Brow  presentations,  290. 

causation  of,   290. 

configuration   of  head  in,  291. 

conversion  of,   into  face  or  vertex,  292. 

diagnosis  of.  290. 

frequency   of,   290. 

mechanism  of.   291. 

prognosis    in.    291. 

symphyseotomy   in,   292. 

treatment  of,   292. 

version  in,   292. 
Bruit,    uterine.    190. 
Bryce  and  Teacher's  ovum.  110. 
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Budin's  pelvimeter,   703. 

Bulb,    vestibular,   30. 

Byllcki's   pelvimeter.   711. 

Byrd's  method  of  resuscitation,  872. 

Csesarean   section,   checking  hemorrhage  in, 
454. 

choice  of  operation,  457. 

conservative,    450.    453. 

contra-indlcatlons    for,    452. 

extraperitoneal,    456. 

following    vaglno-flxatlon,    690. 
ventro-flzation,  688. 

for  carcinoma  of  cervix,  452,  568. 
of  rectum,   695. 

for  contracted  pelves,  451,  755. 

for  malignant    tumors    of    rectum,    452. 

for  myoma  of  uterus,  452,  692. 

for  old  extra-uterine  pregnancy,   663. 

for  ovarian   tumor,    694. 

for  placenta  prsevia,  452,  840. 

history  of,  449. 

hysterectomy   after,   450,  456. 

in   brow   presentation,   292. 

indications   for,   451. 

in   eclampsia,   452,    556. 

instead    of   induction   of  premature   labor, 
762. 

in  transverse  presentations,  826. 

Porro's  operation,   450,   455. 

post-mortem,   460. 

prognosis   of,   458. 

repeated,  459. 

sterilizing  patients  after,  457. 

Bupra-symphyseal,  456. 

technique  of,  453. 

vaginal.  394. 
Calcification  of  foetus,   660. 

of  placenta.  610. 
Callus  formation,  effect   upon  pelvis,  810. 
Canal,  cervical.   41.   243,   249. 

of  Nuck,   28. 
Canalized  fibrin,    133.   607. 
Cancer.      (See   Carcinoma.) 
Capsular   membrane.   648. 
Caput  succedaneum,   222,   280,    748. 
Carbamlc  acid,  relation  to  eclampsia,  549. 
Carbolic-acid     poisoning    from    intra-uterine 

douche,   483. 
Carbon  dioxide,   increase  of,   in  blood,  cause 

of   labor.   227. 
Carcinoma   of  cervix,   Csesarean   section    for, 
452. 

complicating  pregnancy,   568. 

of  rectum,  cause  of  dystocia,   695. 
Carcinoma    syncytiale,    591. 
Cardiac   lesions  in  pregnancy,  496. 
Carneous   moles,  632. 
Caruncula*   myrtiformes,   33,    342. 
Caruncles  of  amnion,  602. 

of   placenta.    602. 
Catheterization    during    puerperlum,     350. 
Caul.    252. 

Causation   of   labor,    226. 
Cell   layer  of  chorion.   119. 

mass,    internal,    100. 


Cell   nodes,    131.    132. 

Cellulitis  in  puerperal   Infection.   889. 

Central  placenta  proevia,  834. 

tear  of  perineum,  334. 
Centrosome,    99. 
Cephalalgia,    during   pregnancy.    506. 

in   threatened  eclampsia,    532. 
Cephalic  version.  297,  441. 

indications   for.   441. 

methods  of,  442. 
Cephalometer,    757. 
Cephalotribe,   475. 
Cervical   endometritis.  568. 
Cervical   ganglion,   53.   169. 
Cervlco-vesical   fistula,   865. 
Cervix,  38.  40. 

acute  oedema  of.   578. 

anatomy  of,   40. 

annular  detachment  of,  856. 

apparent  shortening  of.  in  pregnancy.  24: 

arbor  vltae  uterlna,  41. 

atresia  of.  686. 

carcinoma  of,  568. 

changes  in,  during  labor.  243. 
during  pregnancy,    195. 
during  puerperlum,   341. 

circular  detachment  of.   855. 

condition  of,  in  latter   part   of  pregnanes 
243. 

dilatation  of.   during  labor,    250. 
manual.   392. 
with  balloon,    393. 
with  Bossi's   dilator.    393. 
with  forceps.  405. 

diseases  of,   during   pregnancy,   568. 

ectropion   of,    42. 

external  os,  40. 

ganglion   of.    53. 

glands  of,  41. 

hypertrophy  of  supravaginal   portion   dur 
ing   pregnancy.    578. 

incision   of,    394. 

infravaglnal    portion    of.    40. 

in  normal   labor.   234.  248. 

internal   os.    41. 

lesions  of,  during  labor,  855. 

mucosa  of,   41. 

myoma   of,    690. 

rigidity   of,    687. 

stenosis  of,    686. 

stricture   of,    686. 

supravaginal   portion,    40. 

tears  of,  855. 

vaginal   portion,  40. 
Chadwick's  sign   of  pregnancy.    197. 
Chamberlen    forceps,   403. 
Champetler   de   Ribes's   balloon,    389.    393. 
Changes  in  uterus  during  contractions.   248 
Child.      (See  New-born  Child.) 
Chill,   during  puerperlum.  343. 

following  normal    labor.    .343. 

in   puerperal   infection,    904. 
Chloroform    in    labor,    329. 
Chloroform  poisoning,  in  puerperlum,   932. 
Cholera  complicating  pregnancy.   490. 
Chondrodystrophia   foetalis,   735,   770,    819. 
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Chondrodystrophlc    dwarf    pelvis,    770. 
Chorea.    387. 

during  pregnancy,   507. 
Chorlo-angloma  of  placenta.    610. 
Chorlo-epithelioma,  591,  6H0. 
Chorion,    105,    107. 

abortion,  from  disease  of,  628. 

angioma   of,   609. 

canalized  fibrin  of,   133,  607. 

cell    layer   of,   118. 

cilia  of.  120. 

cystic  degeneration  of,  586. 

decidual   islands  of.   117,  132. 

diffuse  myxoma  of.  596. 

diseases  of,  686. 

epithelioma  of,  591. 

epltbeliuxn  of,   117.   119,  134. 

fastening  tIUI  of,  119. 

formation   of,  in  chicken.   105. 
in   man,   107. 

frondosum.   118,   132. 

giant  cells  of,  117. 

Ifflve,  118.  131. 

Langhans's  layer  of,  119,  134. 

membrane   of,    117. 

myxoma   flbrosum  of,  596. 

myxoma  of,  586. 

Plasmodium  of,   119. 

stroma  of,   101-102. 

structure  of,    116. 

syncytium  of,   119,  134. 

trophoblast  of.  112,  135. 

vim  of,    117,   134. 

Zellschlcht  of,  119,  134. 
Chorionic  villi.      (See   Villi.   Chorionic.) 

membrane,   117. 

epithelium,   116. 

epithelioma.  591. 
Chromosomes,  number  of.  96 ;   reduction  of. 

94. 
Chronic    Infections    diseases    in    pregnancy. 

492. 
Cilia  of  ovaries,   67. 

of  tubes,   58. 

of  uterus.  44. 
Circular  sinus  of  placenta.  139. 

detachment  of  cervix.  855. 
Circulation  In   foetus.  156. 

In   new-born   child,   354. 
Circumcision,   girl,   29. 
Clrcumvallate    placenta,    605. 
Cleidotomy.   480.   814. 
Clltorldectomy,    29. 
Clitoris.    29. 

amputation  of.   29. 

anatomy  of.  29. 

prepuce  of.  28. 
Cloasma.   181,  511. 
Closing  plate  of  decldua,   133. 
Clothing  during  pregnancy.  208. 
Club-foot,   effect  upon  pelvis,   810. 
Cocaine  anaesthesia  in  labor,  330. 
Coccygeus   muscle,    255. 
Coccyx.  2. 
Coelome,   103. 
Coffee   ground  vomit,   524. 


Coffin  birth.  876. 

Cohn's  method  of  Inducing  labor,  390. 
Coiling  of  cord.  140.  326.  613. 
Coitus   during  pregnancy.   208. 
Collapse  during  labor,  874. 
Collargol    In    puerperal    Infection, 
Colles's    law,    496,    614. 
Collision   of   twins,    376. 
Colostrum.   176,   359. 

corpuscles,   359. 
Colpaporrhexls,  854. 
Colpeurynter     In     induction     of     premature 

labor,    389. 
Colpo-hyperplasla  cystica,  567. 
Columns  of  vagina.  36. 
Coma  In  puerperium.  561. 
Combined   pregnancy,   662. 

examination.   228. 
Complete  abortion.  634. 
Compound   presentation.   826. 
Concealed  haemorrhage.  831,  844. 
Conception,  date  of,  90,  203. 

during  amenorrhcea,  196,   204. 
Conduct  of  normal   labor,   311. 
Condupllcato  corpore,   823. 
Confinement,   estimation  of   date  of,   20& 
Congenital  cystic  kidneys.  819. 

ectropion,  42. 
Conglomerate  glandular  body.  78. 
Conglutlnatlo  orlficli   externi.   686. 
Conjugata   dlagonalls.  6. 

externa.  699. 

vera,  5. 
Conjugate,   anatomical.    6. 

Baudelocque'B.  698,  705. 

diagonal,    708. 

external.  699. 

Meyer's,   9. 

normal,    9. 

oblique.  6,  699. 

obstetrical.   6. 

of  outlet,   713. 

true,   709. 
Conservative  Cssarean  section.  450.  453. 
Constipation    during    pregnancy.    178,    208. 
502. 

during  puerperium,  846. 
Constrictor   vaglnse,   257. 
Contracted  pelves,  CoBsarean  section  in,  451, 
755. 

cause  of   difficult   labor,    698. 

classification   of.    715. 

congenital,  723,   735. 

course  ef  labor   in,  748. 

craniotomy  in,  759. 

diagnosis  of.    YOl. 

due  to  abnormal  malleability  of  bones,  721. 
to  bilateral    lameness.    809. 
to  diseases     of    the    vertebral     column, 

788. 
to  generalized  and  symmetrical  anoma- 
lies   In   development.   767. 
to  localized    and    asymmetrical    anoma- 
lies   in   development,   772. 
to  localized    and    symmetrical     anoma- 
lies  in  development,   7.77. 
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Contracted  pelves,  due  to  tumors,  etc.,  811. 
to  unilateral  lameness,  808. 
effect  of,  upon  course  of  pregnancy,   742. 
frequency  of,    699. 
history  of,  698'. 
In  new-born  child.  723,   735. 
induction   of  abortion   in.    383.   762. 
of  premature  labor  for,  385,  762. 
mechanism  of  labor  in,   744. 
pelvimetry  in»  702. 
position  of  uterus  in,  742. 
prognosis  of  labor   In,    752. 
pubiotomy  in,  468,    760. 
size  of  foetus  in,  743. 
treatment  of  labor  complicated  by,  766. 
X-rays  in  diagnosis  of,   714. 
Contraction,   center   for  uterine,  230. 
hour-glass,  of  uterus,  682. 
of   Bandl's  ring,   681. 
painless,  195,  231. 
ring,    221,   246,  858. 
cause  of  dystocia,  682. 
in    dystocia,    due    to    contracted    pelves, 

748. 
in    threatened    rupture   of    uterus,    749, 
826. 
uterine,   231,    248. 
Conversion  in  brow  presentations,  292. 

In  face  presentations,  289. 
Convulsions.      (See   Eclampsia.) 
Cord.      (See  Umbilical   Cord.) 
Cornua  of  uterus,  38,  571. 
Corona  radlata,   72. 
Coronal   suture.   153. 
Corpulence  simulating  pregnancy,  200. 
Corpus   albicans,   76. 
flbrosum,   75. 
luteum,    73,    173. 
cystic,  78. 

cysts    In    chorio-eplthelioma,    694. 
cysts   in   hydatidlform   mole.    588. 
evidence  of  pregnancy.    78. 
false,   78. 

internal  secretion   of,  63,  78. 
of  menstruation,    78. 
of  pregnancy,    78. 
structure  of.  74. 
true,   78. 
Corpus  uteri,  42. 
Corrosive     sublimate.       (See     Bichloride     of 

Mercury.) 
Cortex  of  ovary,   61. 
Cotyledons  of  placenta.   138. 
Coxarthrollsthetic  pelvis,   808. 
Coxitis,   805. 
Cranioclast,   475. 
Craniopagus,  815. 
Craniotomy,  472. 
dangers  of,  477. 

for  old  extra-uterine  pregnancy,   663. 
In  collision  of  twins,  376. 
In  contracted  pelves,  759. 
in  face  presentations,  chin  posterior,  289. 
in   hydrocephalus,    817. 
in  rupture  of  uterus,  863. 
indications    for,    472. 


Craniotomy,  prognosis  of,  477. 

recovery  from,  477. 

technique  of,  473. 

upon  aftercoming  bead,  474. 
Cranium.     (See  Head,  Fcetal.) 
Cravings  in  pregnancy,   197. 
Cred6'8  method  of  expressing  placenta,   30( 

ointment,    917. 
Cretin  dwarf   pelvis,   770. 
Criminal   abortion,   382. 
Crotchet,  440. 
Culbute,  217. 

Cul'de-aac,   incision    in    puerperal    infectioi 
915. 

of  Douglas,  35. 
Cumulus  oophonis,  70. 
Curettage,  483. 

dangers  of,  484. 

in  abortion,  686. 

indications  for,   483. 

in  puerperal  infection.  911. 
Cystic   degeneration  of  chorion.   686. 
Cystitis,  during  pregnancy.   506. 

during   puerperlum,    350.    926. 
Cystocele,  complicating  labor.  696. 
Cysts  of  umbilical  cord,  614. 

of  vaginal  walls  obstructing  labor,  696. 
Cytolysis,   561. 

amnion,    602. 

of  corpus  luteum,  78,  688. 

of  ovary,  complicating  diagnosis  of  preg 
nancy,  199. 

of  placenta,  608. 


Date  of  confinement,  estimation  of,   203. 
Death  of  foetus  during  pregnancy.  201. 

of  mother  during  labor.  873. 
during  pregnancy,  460. 
Decapitation,   478. 

in  locked   twins,    377. 

in  transverse    presentations,    826. 
Decapsulation  of  kidneys.   659. 
Decldua.    122. 

bacteria   In,    582. 

basal   plate   of,    133. 

basalis,    124,    129. 

capsularis,  124,   127. 

cells  of,    124. 

cervical,    123,    837. 

changes  in,  cause  of  labor,  227. 
in    abortion,    629. 

closing  plate  of,   133. 

compact  layer  of,   124. 

development  of,  outside  of  uterus.   127. 

diffuse   formation   of.    127. 
thickening  of,   580. 

diseases  of,  580. 

fatty  degeneration  of,  227. 

giant  cells  of.  129. 

glandular  hyperplasia   of,    581. 
layer  of,   124. 

gonococci    in,    582. 

hyperplasia    of,    581. 

In   bicornuate    uterus,    571. 

in   extra-uterine   pregnancy,    643,    649. 
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^^p  llMfdUft     Ifi     non-pn>gnfitjt     tub«     Iti     intra- 

Diastasis    of    recti    musclefl    In    pregnancy,           ^^M 

uttiHue    prrgijttijcy,    174. 

175,    579.                                                                  ^H 

In  omrlea,    127. 

In   puerperlum,    343.                                                     ^^| 

ia    pcrUoneum.    127. 

DkephalUB,   815.                                                            ^^M 

iEiflani  mill  Ion  of,    582. 

Dickinson's  sli^n   of  pregnanry.    193.                         ^^M 

UlandH   of.    117. 

Diet   during   pregnancy.    208.                                        ^^H 

raenKtrual.   85, 

during    pucrpcrlum,    349.                                          ^^| 

origin   at,    127. 

Dlffcrc^nttal   dlagnoHlK  of  pregnancy.   198.                 ^^H 

polyposft.    580.    629* 

Dilatation    of   cervix.   artlflclaU    392.                          ^^M 

pseudo-refl«a,    661. 

in  normal  labor,  250.                                                ^^M 

reflexa,    123,    127. 

Dllnlalion,   acute,  of  stomach.  876.                           ^^M 

reparation  of.   tn  puerperium,  340,   341. 

DIpagUK,   815.                                                                     ^^B 

serotina.    123.   129. 

Dlpbtherla,    during   puerperlum,    944.                       ^^M 

spongy    layer  of.    124. 

puerperal.    881.  885.                                                  ^^M 

eyplilllfl   oP.    fit9. 

Dlpbtberltlc   ulcer   of    vulva*   885.                             ^^M 

tuberous   Bubcborlal   hii»iii«lf>xna  of.   632. 

DlproKopUR.   815.                                                                  ^^H 

vera.    123,    124. 

Directions    for   obstetrical    nurse,    312.                   ^^H 

Dectdual    cast     In    eztra-utertae    prejniancjr* 

for  patlentH   during   pregnancy,   210.                     ^^H 

653. 

Disappearance  of   pregnancy.   638.                              ^^M 

cells,   124. 

Dtacua   proUgeruif.    70,    72.                                            ^^| 

endometritis.      (Se«    EiidometrlilB.) 

Diseases    complicating    pregnancy,    489.                    ^^| 

Ulands,    117.    132. 

complicating    puerperlum,    924.                                ^^M 

reaction   In   tubes.   643,   649. 

Dtslnfeftlon    of   bands,   316.                                        ^H 

sarcoDJii,   593. 

of  vulva,   318.                                                                 ^^M 

Declduoma    malign  urn.    5&1. 

Displacements.       (See    Uterus.)                                   ^^M 

In    eztra-nteHiie    pregnancy,    660. 

Distinction     between     fir«t     and     subsequent           ^^H 

Deformed  pelvefl.      (See  Contracted   Pelves.) 

pregnanclcK,    200.                                                ^^M 

^     DeUvery.    normal,    322. 

Diverticula   from   tubes.   59.                                        ^^M 

^m         post-mortem,    876. 

uterine   cavlly,   572.                                                      ^^H 

^m      Dental    carles   durlog   pregnancy,   502. 

Dollcho-cephollc  head,  cause  of  face  presen*          ^^| 

Deportation   of   chorionic   villi   In   eclampsia* 

talton.    284.                                                            ^H 

551. 

Dollcbo-kyrtQ-platy-spondytUB.    801.                         ^^M 

DermatUlfl    berpetlformls,    510, 

Doremui^'s    ureonieter«    534.                                         ^^H 

Dermoid  cyst«  of  ovary,   692. 

Double   Naegele   pelvla,   777.                                         ^^H 

Descent  of  fa?tiis,   cauaeB  of,  253. 

uterus,   571.                                                                    ^^^M 

in    breecli    pre^sen  tat  tons.    294. 

Duuehe,    Intra- uterine,    482«                                           ^^H 

^B          tn   brow   pref^cntatlonB.    2&1. 

prophylactic,    481.                                                        ^^H 

^B          In    face    preHt^ntatloDR.    2B6. 

vaginal,  481.                                                                ^^M 

^"          In    vertex    present  at  loon.    266. 

I>ouglas's  cii^ffC'jror^  35.                                             ^^H 

Deutoplasro,    72. 

perforation   of^   86.5.                                                  ^^H 

1           Development   of   aliantola,    116. 

Dropsy  of   amnion.      <9ee  Hydramnlos.)                 ^^H 

^ft         of  amnion,    107. 

of  foetus.    620.    819.                                                        ^H 

B         of  chorion,  107. 

of  ovum,  638,                                                               ^^M 

~          of  clitoris,   29. 

Dry   labor,   235,   676.                                                    ^H 

of  cordt    140. 

Drying   up   breaets.    938.                                                ^^H 

of  f(etU8.   146. 

Duchenne'R  paralysis.  934.                                          ^^H 

of  hymen.  31. 

Ducts.   Gartner's,  47.                                                   ^^H 

of  ovariefr.   64. 

lactiferous,    359.                                                         ^^S 

of  ovum.   99. 

MUUerlan,    53.                                                                       ■ 

1               of   pelvis.    17. 

para-uretbral,    30.                                                              B 

^^         of  placenta,   129. 

Skene's,   30.                                                                         ■ 

^         of  tubes,    53, 

Waiman.    30.   62.   66.                                                        I 

of  uterus.    53. 

Ductus  arteriosus,    157,                                                          1 

of  vagina.   37. 

venosus,    157.                                                                      M 

of  vulva.  31. 

D6brssen's   cervical    Incisions,   394.                            ^^1 

Diabetes  during  pre^gnancy.  388.  BOS. 

Duncan's    mechanism    In    extrusion    of    pla*          ^^H 

^^          during   puerperlum,   346. 

centa.    302.                                                           ^^| 

H         phlorldzln.    1€2. 

Duration  of  labor,   240.                                                ^^H 

^m     DiAgnoHlH,   differential,   of   pregnancy.      (Se« 

pregnancy,   201.                                                            ^^H 

^m                 Pregnancy. ) 

Duverney'K  glands,  30.                                                  ^^H 

■          of   tire  or  death  of   fcetua,   201. 

Dwarf,   776.                                                                      ^^M 

'               of   pregnancy.      (See   Pregnancy.) 

pelvis.   770.                                                                  ^^M 

of  presentation   of   ra>tus,   219. 

DyapncEa    during   pregnancy,   499.                             ^^M 

of  sex  during  pregnancy,    189. 

Dystxkcia  due  to  abnormallttei^  of  cervix.  686.          ^^| 

Diameters  of  bead,  154. 

due     to    abnormalitlcti    of     the    expulsive         ^^| 

^         of  pelvis,  4. 

forces,   675.                                                        ^^M 
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DyntociM.  doe  to  almoniuillttes  of  foetus,  813. 
to   •tmomialitfes   of  Tasiaa.   684. 
to  •boormalitien  of  tuIts.  684. 
to  contra<^ted   pel  res.   742. 
to  oontraiT'tloo  of  Bandl's  rios*   681. 
to   levator   ani   mnwrle,   686. 
to  old  extra-uterine  pregnancy,  663. 
to  liize  of  child.  813. 
to  tumors  of  birth  canal,  690. 
to  uterine  displacements,  687. 
following    vaginofixation.    687. 
following    ventrofixation,    688. 
DjKuria  from   incarcerated  pregnant  otems, 
e>75. 

Echloococcus  cysts  complicating  labor,  695. 
Eclampsia,  accouchement  forc6  in,  391.  556. 

Ktlology   of.   548. 

albuminuria  in,   542. 

bacterial   origin  of,   549. 

bleeding  in,  558. 

blindness    accompanying,    542. 

Caesarean  section  in,  452,  556. 

clinical  hUtory   of,   538. 

diagnosis   of,    554. 

frequency  of,    537. 

haemoglobinuria    in.   542. 

hydatldiform  mole  in,  542,  551. 

immunity   to,   533. 

in    extra-uterine  pregnancy.    542,   661. 

in   new-born    child,   550. 

mammary  origin  of,   554. 

mania  following.  541,  941. 

pathology  of,   544. 

prognosis   of,    554. 

treatment  of,   555. 

urine  in,  542. 

venesection   in,   558. 

without    coDvulHionK,    539. 
Ectoderm,    103. 
Ectopic      pregnancy.        (See      Extra-uterine 

Pregnancy.) 
Ectoplacenta.    108. 
Ectropion,    congenital,    42. 
Egg  nests,  65. 

Elastic   ligatures   In   Caesarean   section,   454. 
Elderly   primiparae.   240. 

Electricity   In   extra-uterine  pregnancy,   665. 
Elephantiasis   congenita  cystica,   819. 
Embolism,  air,  875. 

during  pregnancy,  499. 

pulmonary,    during  labor,   875. 
Embryo.    146. 

anatomy  of.  146. 

development  of,   99. 

nourishment  of,   155. 
Embryonic  area,  101. 

shield.   101. 
Embryotomy,  478. 
Emesis  In  pregnancy,  196,  519. 
Emphysema  complicating  pregnancy,   499. 

festal,    causing    dystocia,    820. 

of   abdominal    walls   following    rupture   of 
uterus,    862. 
Encephaloccle,  601. 
Enchondroma  of  pelvis,    811. 


Endarteritis,     eonpCBsatofr.     ^mring     pmu 

periom.   341. 
Endocarditis    during  pregnancy.    499. 

gooorrfactal.   492.   880. 
Bndocervicitis.    568. 
Endometritis,   acute   decidaal,    S82. 

atrophic  decidual.   582. 

cause  of  abortion.  629. 

cause  of  placenta  preria.  835. 

cause  of  premature  separation  of  plmcenv 
829. 

cervical.   568. 

decidna  cystica,  582. 
glandnlarls,  581. 

diphtheritic    885. 

in   pregnancy.   580. 

poct-aborium.    928. 

post-parium.    928. 

puerperal,    885. 

putrid,    888. 

septic,   888. 

treatment  of,  683. 
Endometrium.  43. 

in  old  age.  45. 

in  young  child.  45. 

lymphoid  nodules  of.  46. 

regeneration  of,  after  curettage,  43. 
during   puerperium,   340. 

reticulum  of,   46. 

structure   of.   43. 
Engagement,    extra-median,   747. 

in  breech  presentations.  294. 

in  brow  presentations.  291. 

in   face  presentations,  286. 

in  vertex  presentations,  264. 
Enterocele,   complicating  labor,  695. 

complicating   pregnancy.  578. 
Enteroptosis   during    pregnancy,    502. 
Entoderm,   103. 

Entrance  of  air  Into  uterine  sinuses,  875. 
Epilepsy  during  pregnancy,  507. 

during   puerperium,    507. 
Epiphyses  In   syphilis,  617. 

separation   of,    during   extraction,    437. 
Epislotomy.   326. 
Epoophoron,  47. 
Erb's   paralysis.  934. 
Ergot  In   post-partum   hsemorrhage,    846. 

use  of.   in   labor.   332.  679. 
Erysipelas  in  pregnancy,  491. 

relation  of,  to  puerperal   infection,   894. 

transmlsFlon  to  foetus,  492. 
Esbach's  albuminometer,  533. 
Escutcheon,   26. 

Estimation  of  date  of  confinement,   203. 
Ether.   329. 

Eustachian  valve,  157. 
Evisceration,    478. 
Evolution,    spontaneous.    824. 
Examination,    combined,    223. 

final.   351. 

preliminary,  during  pregnancy,  210,  311. 

vaginal,  during  labor,  319. 
pregnancy,    212. 
Exanthemata   In   pregnancy.   489. 
Exercise  during  pregnancy,   207. 


INDEX 


955 


Exostosis,  producing  pelvic  deformities,  810. 
Bzpression   of  placenta,    306. 
Expression.    Ritgen's  method  of.   325. 
Expulsion   in   breech   presentations,    294. 

in   face  presentations,   286. 

in  vertex  presentations,  274. 
Extension   in  face  presentations,  286. 

in  vertex  presentations,  273. 
External  generative  organs,  26. 
External  os,  39. 

External    rotation    in    breech    presentations, 
295. 

in   face   presentations,   287. 

in  vertex  presentations,  238,  274. 
External  version,   297,   440. 
Extraction,  430. 

in  breech  presentations,  430. 

indications    for.    430. 

in   frank  breech   presentations.   438. 

Mauriceau's   manoeuvre    for,    434. 

Prag  manoeuvre  for.  436. 
Extra-uterine    pregnancy,    640. 

abdominal,    659. 

abortion    of,    655. 

aetiology   of,    640. 

anatomy  of,   647. 

associated   with   intra-uterine,    662. 

attachment  of  ovum  in,  648. 

broad   ligament.   658. 

cause   of  dystocia,   663. 

chorio-epithelioma    in,    660. 

dassiflcation    of,    640. 

decidual  reaction  in,  643,  649. 

diagnosis  of.  663. 

eclampsia  in,  542,  661. 

effects  upon  subsequent  childbearlng,  663. 

fate  of  foetus  in,  660. 

formation  of  decldua  in,  649. 
of  placenta  in,  651. 

frequency  of.    640. 

hsematoma  mole  in,  660. 

hsematocele  in,  661. 

hydatidiform  mole   in,   660. 

hydramnios  in.  660. 

interstitial.   647. 

lithop^dion  formation  in.  660. 

migration   of  ovum  in,   643. 

multiple.    662. 

mummification  in,   660. 

ovarian.   645. 

placenta  in.  651. 

repeated,   663. 

rupture  of.  655. 

symptoms   of,    661. 

terminations  of.   653. 

treatment  of,   665. 

tubal.    647. 

uterine  decldua  in,  653. 
Eyes  of  child.  357. 

Face  presentations,  214,  282. 
abnormal  mechanism  in,  287. 
causation  of.  283. 

complicated  by  contracted  pelves,  760. 
conversion  of,  into  vertex,  289. 
craniotomy  in,  289. 


Face  presentations,   diagnosis  of.  282. 

forceps  in.   289.   426. 

frequency  of.  282. 

mechanism  of.  285. 

mistaken  for  breech,  287. 

perforation   in.  289. 

prognosis  of.  288. 

prolapse  of  cord  in,  867. 

pubiotomy   in.    290,   468. 

symphyseotomy   in,    289. 

treatment  of,   288. 

version  in,  290. 
Facial  paralysis  following  forceps,  428. 
Fseces  of  infant,  358. 
Fallopian  tubes,  55. 

accessory,   59. 
lumlna  of,  59. 
ostium  of,  58,  642. 

anatomy  of,  55. 

changes  in,  during  pregnancy,  178. 

ciliary  current  in,  58. 

decldua  in.  127. 

diverticula  of,  59,  641. 

glands  of,  58. 

in  pregnancy,  173. 
False  labor,   662. 
False  promontory,  729,  783. 
Fascia,    pelvic,    257. 

perineal.   257. 
Fastening  villi,   132. 

Fat    in    abdominal    walls    simulating    preg- 
nancy, 200. 
Fatty  degeneration  of  placenta,  606. 
Fecundation,   89,   96. 
Feeding,  artificial,  365. 
Female  pronucleus.   96. 
Fertilization  of  ovum,  96. 
Fever  In  eclampsia,  555. 

in  labor.  680.  749,  904. 

in  puerperium.  349. 
Fibro-myomata   of   uterus,    complicating   la- 
bor,   690. 
Fillet,  440. 

Fimbria   ovarica,    56,    88. 
Fimbriated   extremity  of   tube,  56. 
Fissure  of   nipple,    364,   936. 
Fistulas,   production  of,    749. 
Flat,   non-rhachitic   pelvis,   721. 

rhachitic  pelvis,  727. 
Fleshy   mole,    632. 
Flexion  in  breech  presentations.  295. 

in   brow   presentations,   291. 

in  face  presentations,   287. 

in    vertex    presentations,    267. 
Floating  kidney  during  pregnancy,  505. 

spleen,   506. 
Foetal   circulation,   156. 

diseases,  614. 

dropsy,  819. 

dystocia,  813. 

heart-beat.  189. 

leukaemia.    509. 

membranes,   94,    139. 

monstrosities.   815. 

peritonitis,  819. 

syphilis,  614. 
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Fcetus,    abnormalities   of,    obstructing   labor, 
816. 
active  movements  of,  190,  191. 
aneurysm  of.   820. 
ascites  of,  819. 
at  full  term,  136. 
atUtude  of,   213. 
bladder,  distention  of,  820. 
calcification  of,   633,   660. 
cardiac  lesions  in,  189. 
circulation  of,  156. 
compressus,  373. 

congenital  hydrocephalus  of,   817. 
cranium  of,   153. 
cystic  kidneys  of,  819. 
death  of,  201. 
deformities  of,  816. 

due  to  amniotic  adhesions,   601. 

due  to  oligo-hydramnlos.   601. 
development  of,   146. 
diameters  of  head  of,  154. 
diet,  effect  upon  size  of,   208. 
digestive   functions   of,    163. 
diseases   of,    614. 
dissolution  of,   633. 
distention  of  bladder  of.  820. 
emphysema   of,    820. 
enlargement  of  abdomen  of,   819. 
estimation   of  age  of.   149. 
excessive  development  of,  813. 
excessively  large,  151,  813. 
extraction  of,  430. 
general   dropsy  of,  620.   819. 
habitual  death  of,  388. 
habitus  of.  213. 
head  of.  153. 
beadleps,  816. 
heart-beat  of,  189. 
heart  sounds  of,   in  asphyxia.  870. 

in  pregnancy,  189. 
hydrocephalus    of,    817. 
infection  of,   with  Bacillus  aerogenes  cap- 

sulatus,  820. 
in  Jcetu,  820. 
lanugo  of,   149. 
length  of,  149. 
lesions  of,  In  eclampsia,  550. 
maceration  of,   615,  633. 
malformations  of,  815. 
meconium  of,  358. 
metabolism  of,  155. 
movements  of,  in  pregnancy.  190. 
mummification  of,  373,  633. 
negro,  150. 
nutrition  of,   155. 
over-development  of,  151,  813. 
papyraceus,    373,    633. 
passive  movements  of,  191. 
peritonitis  of,   819. 
physiology  of,  155. 
position  of,   215. 
presentation  of.    213. 
pressure  marks  on  head  of,  751. 
respiration  of,  163. 
sanguinolentus,  632. 
signs  of  maturity  of,   150. 


Foetus,  slse  of.  In  contracted  pelves.   742 
In  various  months,  149. 

syphilis  of.  614. 

tumors  of  body  of.  821. 

tumor  of  testicle  of,  820. 
of  liver  of,  820. 

urine  of.  161.  358. 

vemix  caseosa  of.  150. 

warmth  of.  163. 

weight  of,  149. 
Follicle,   Graafian.      (See  Graafian    FolHc 
Follicular  atresia.  77.  174. 

epithelium.   67. 
Fontanelles,  154. 
Footling  presentation,  215. 
Foramen  ovale,  157. 
Forceps,  400. 

application  of,  408. 

as  dilator  of  cervix,   406. 

axis  traction,  423. 

cephalic   application  of.   409. 

Chamberlen's,  403. 

choice  of.  404. 

conditions    necessary    for    application 
406. 

contrasted  with  version,   761. 

delivery  in  oblique  occipito-posterlor  pt 
tlon,  417. 
with  head  at  vulva,  411. 
with  high,  422. 
with  mid,  414. 
with  occiput  in  hollow  of  sacrum.  41 

description  of,  400. 

facial    paralysis   following,  428. 

functions  of,  405. 

high,  408. 

history  of,  401. 

in  breech   presentations.  427. 

in  brow  presentations,  292. 

in  collision  of  twins,   376. 

in  contracted   pelves,   760,   761. 

in   eclampsia,   556. 

in   face  presentations,   289,   426. 

in  frank  breech  presentations,  427. 

in  heart  disease.  405,  498. 

in  occipito-posterior  presentations.  417. 

in  prolapse  of  cord.  868. 

in  protracted  second  stage  of  labor.  679. 

in  rupture  of   uterus,  863. 

indications  for,   405. 

Lcvrefs,  404. 

long.   404. 

low.  408. 

mid.  408.  414. 

ovum,  635. 

Pajofs   manceuvre,   425. 

Palfyn's.  403. 

pelvic  application  of,  409. 

perineal  tears  due  to,  428. 

preparations    for   operation.    407, 

prognosis  of.   427. 

Saxtorph's   mantEUvre,  424. 

Scanzonl's  manGeuvre,  420. 

short,   404. 

Simpson's,   400. 

Smellie's,   404. 
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Forceps,   Tarnler's,   425. 

to  aftercoming  bead,  427. 

upon   floating  head,  408. 
Forces  concerned  in  labor.  243,  253. 
Formalin   injections    in    puerperal    infection, 

916. 
Fornix,  vaginal.   35. 

rupture  of,  during  labor,   854. 
Fossa  navlcularis,  30. 

ovarica,  60. 
Fourchette.   28". 
Fractures  of  pelvis,  811. 

of  skull.      (See  Skull.) 
Freezing  point  of  blood,   159. 
Frenulum  clitoridis.  28. 
Frontal  suture,  153. 

Fundal  incision  in  CaBsarean  section,  453. 
Fundus  uteri,  38. 
Funic    Bouflle.   190. 
Funis.      (See  Umbilical  Cord.) 
Funnel-shaped  pelvis,  721,  782. 

Oalactocele,  941. 
Oalactogogues.   361. 
Oalactorrhoea.    937. 
Oall  stones  in  pregnancy,  501. 
Ganglion,   cervical,   53. 

Gangrene  of  lower  extremities  during  puer- 
perium,  926. 

of  puerperal  uterus.  890. 
Gas     bacillus.        (See     Bacillus     Aerogenes 

Capsulatus. ) 
Gasserian    fontanelle.    154. 
General  metabolism  in  pregnancy,  181. 
Generally   contracted,    flat,    rhachitic   pelyis, 
731. 

contracted  pelvis,  767. 

enlarged  pelvis,  767. 

equally  contracted  rhachitic  pelvis,  732. 
Germ  layers.  101. 

inversion  of.   107. 
Germinal  epithelium,  64. 

spot,   72.    73. 

vesicle,  72,  73. 
Giant  cells  of  decidua.  129. 

of  placenta  in  lungs,  548. 

placental.  135. 
Gingivitis    in   pregnancy.    502. 
Giraldds,  organ   of,   47. 
Glands,  Bartholin's,  30. 

cervical,  41. 

decidual.   125. 

Duverney's,  30. 

interstitial,  of  ovary,  62. 

mammary,   176,  359.  935. 

Montgomery's,    176. 

salivary,  changes  of,  in  pregnancy,  502. 

thyroid,  cause  of  face  presentation,  284. 
changes  of.  in  eclampsia,  553. 

in  pregnancy.  179. 
fcDtal.  cause  of  dystocia,  819. 

tubal.   58. 

uterine.  45. 

vaginal.  36. 

vestibular.  30. 

vulval.  30. 


Globulin,   Increase  of,   in  eclampsia,  542. 
Gloves,   rubber,   use  of.  317. 
Glycerine,  use  of,  in  inducing  labor,  390. 
Glycosuria   during  pregnancy,   503. 

during  puerperium.  346. 
Goitre  in  pregnancy,  508. 
Gonococcus  in  Bartholin's  glands,  567. 

in  endometritis  decidua.  582. 

in  mammary  abscess,  940. 

in  ophthalmia  neonatorum,  357. 

in   puerperal  Infection.  880. 
Gonorrhoea  in  pregnancy,  492. 

in  puerperium,  880. 
Gonorrhceal   endometritis,   913. 

ophthalmia,  '357. 
Goodell's  cervical  dilator,  383,   38^4. 
Graafian  follicle,  68,  70. 

atresia  of,  174. 

degeneration  of.  77. 

rupture  of,  73. 
Gravitation  theory  as  to  production  of  pres- 
entation,  218. 
Greater  fontanelle,  154. 
Gu6rin's   line,   617. 
Gumma   of  placenta,  620. 
Gut,  primitive,    104. 
Gynsecomastia,   935. 

Habitual  death  of  foetus,  388. 
Hsemato-kolpos,   42. 
Hsematocele.  diffuse,  655,  661. 
pelvic,  661. 
solitary,  661. 
treatment  of,  666. 
Haematoma  mole.  632.  660. 
of  abdominal  walls,  511. 
of  broad  ligament,  658,  929. 
of  decidua,  632. 
of  liver,  in  eclampsia,  547. 
of  placenta.  607. 

of  sterno-cleido-mastoid  muscles,  437. 
of  umbilical  cord,  614. 
of  vagina.  928. 
of  vulva.   929. 
puerperal,  928. 

subperitoneal.   861,    873.    929. 
Hsematosaipinx,  655. 
HflBmaturia    during    pregnancy.    504. 
Hemoglobinuria   in  eclampsia,  542. 
Haemophilia  during   pregnancy,   509. 
Haemorrhage,  accidental,  831. 
adrenalin   in.  846. 
ante-partum,    829. 
concealed.    831. 
curettage  in,  636,   928.   930. 
due  to  atony  of  uterus.  842. 
to   hsemophilia.   509. 
to  inversion  of  uterus,  847. 
to  paralysis  of  the  placental  site.  8'43. 
to    placenta    prsevia.    833. 
to    premature    separation    of    normally 

implanted    placenta,    829. 
to  retention  of  placenta,   842. 
to  rupture  of  umbilical  cord,  842. 
during  normal    labor.    239. 
puerperium,  927. 


958 


INDEX 


HsBinorrhage,   ergot  in,  846. 

from  velamentouB  Insertion  of  cord.  612. 

in  abortion,  633. 

in  cholera,  491. 

in  Influenza,  491. 

In  multiple  pregnancy,  377. 

Intraperitoneal,  656,  661,   861. 

intra-uterlne  douche   In,   482,   846. 
pack  In,  486,  846. 

manual    removal    of    placenta    for,    486, 
841.    848. 

pltultrin   in,   846. 

post-partum,   842. 

suprarenin  in,  846. 

unavoidable,    8'31. 

use  of  salt  solution  in,  846. 
HsBmorrhagio  hepatitis,  646. 
Hair  of  pubis,  26. 
Halisteresis.  736. 
Hand   disinfection,   316. 

Harris's  method  of  dilating  the  cervix,  392. 
Head,   fcetal,   changes   in   shape  of,   in   brow 
presentations,   291. 
in  face  presentations,  287. 
in  vertex   presentations,   279. 

circumferences  of,  154. 

diameters  of,  154. 

estimation  of  size  of,  766. 

fontanelles    of.    154. 

of  new-born  child,  153. 

scalp    tumor    on.       (See    Caput    Succeda- 
neum. ) 

sutures  of,    163. 
Headache  in  eclampsia,  632. 

in  pregnancy,  606. 
Head  folds,   102. 

lever  in  face  presentations,  286. 
in  vertex  presentations,    267. 
Heart,  diseases  of,  in  pregnancy,  387,  496. 

fcetal.   189. 

means  of  diagnosing  sex,   189. 
palpation  of,  189. 

hypertrophy   of,  in  pregnancy,  177. 
Hebosteotomy,    464. 
Hebotomy,    464. 

Hegar's  sign  of  pregnancy,  193. 
Heine   and   Hofbauer's  ovum,   113.       * 
Hemianopsia  following  eclampsia.  542. 
Hemicephalus.  816. 
Hepatization  of  placenta.   606. 
Hepato-toxsemia,   518.   550. 
Heredity,   explanation   of,   98. 
Hermann's    foiceps.   425. 
Hermaphroditism,  30. 
Hernia,  congenital,  of  foetus,  612. 

inguinal.   578. 

of  pregnant  uterus,  578. 

umbilical.  579. 

vaginal,  695. 
Herpes  gestationes.  510. 
Hicks'R  sign  of  pregnancy,   195. 
High  forceps,  dangers  of,  428,  761. 
Hilum  of  ovary,  60. 
Hirst's   pelvimeter,    710. 
Hirudin   in  eclampsia,  559. 
Hodge's  inclined  plane  of  pelvis,   3. 


Hodge's  parallel  planes,  8. 

Hook,  blunt,  478. 

Hour-glass  contraction  of  uterus.   682. 

Hubert's  forceps,  425. 

Hyalin  in  ovary,  75. 

Hydatidiform  mole,  388',  686. 

benign,    688. 

destructive,   690. 

in  eclampsia,  642,  651. 

in  extra-uterine  pregnancy.  660. 

malignant,  688. 

ovaries   In,    688. 

pathology  of,    587. 

relation  of,   to  declduoma  malisnum, 

treatment  of,  691. 
Hydrsemia  of  pregnancy,   177. 
Hydramnlos,    388,   696. 

acute,  596. 

eclampsia  In,   638. 

In  double-ovum   twins,   372.    598. 

In  extra-uterine  pregnancy.    660. 
Hydrocephalus,  817. 

craniotomy  in,   473. 

version  in,  444. 
Hydrorrhcea  gravidarum,   581. 
Hydrosalpinx,   68. 
Hygiene    of    pregnancy.       (See     Presn; 

Management  of.) 
Hymen,  31. 

absence  of  Injury  at  chlldbearing,    s: 

annularis,    31. 

atresia  of,  42,  684. 

carunculae    myrtiformes,    33. 

consistency  of,  31. 

cribriform,    31. 

denticulate,  31. 

development  of,  31. 

flmbrlated,   31. 

imperforate,  31.  42. 

cause  of  difficult  labor,  684. 

injuries  at   coitus,   32. 

injuries  following  chlldbearing.   33. 

operations    upon,    32. 

semilunaris,    31. 

septate,   31. 

structure   of,    31. 
Hyperemesis  gravidarum,  519. 
Hyperplasia  of  chorionic  villi,   596.    609 
Hypertrophic     elongation    of    cervix     du 

pregnancy,    578. 
Hypertrophy    of    uterus    during    pregna 

168. 
Hypnotism  in  labor.  332. 
Hypophysis  cerebri,   181. 
Hypoplastic    dwarf    pelvis,    772. 
Hysterectomy   during  pregnancy,    692. 

for   chorio-epithelioma,   596. 

for  myomata,   692. 

for   puerperal    infection,    914. 

supravaginal,  after  Cesarean  section, 

total,    after   Ca?sarean   section.   456. 
Hysteria,  cause  of  nausea  of  pregnancy. 

in   pregnancy.   508. 
Hysterotomy,   vaginal,   394. 

Ice,   use  of,  in  haemorrhage.   847. 
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Icterus  of  child,  358. 

during  pregnancy,    501,    528. 

gravis.  528. 
Ileus    due    to    retroflexed    pregnant    uterus, 

575. 
Ilio-pectineal  line.     (See  Linea  Terminalls.) 
Ilium.   3. 

Imaginary    pregnancy.    200. 
Impetigo   herpetiformis.    510. 
Implantation  of  ovum,  105,  129.  647. 
Impregnation,    90,   94. 

Incarceration  of  prolapsed  pregnant  uterus, 
577. 

of  retroflexed  pregnant  uterus,  575. 
Incisions  of  cervix,  deep.  394. 
Inclination  of  pelvis,  8. 
Incomplete   abortion,    634. 
Indigestion  during  pregnancy,  501. 
Induction   of   abortion.      (See   Abortion.   In- 
duction  of.) 

of  premature  labor.     (See  Premature  La- 
bor.  Induction  of.) 
Inertia  uteri,   676. 
Inevitable    abortion,    634. 
Infant.      (See   New-born   Child.) 
Infantile  paralysis,  effect  upon  pelvis.  808. 

pelvis.   17,    770. 
Infarcts   of   placenta.    606. 
Infectious    diseases   complicating   pregnancy, 

489. 
Inferior  strait,  6,  711. 

contractions  of,    711. 
Inflbulation.  28. 

Influenza   during    pregnancy.   491. 
Infundibulo-pelvic    ligament.     61. 
Infundibulum,    55. 
Injuries  to  birth  canal.   853. 
Inlet,  pelvic.   5. 
Innervation  of  uterus,  53. 
Innominate   bone.    21. 
Insanity    in    pregnancy.    941. 

lactational.    942. 

puerperal.    942. 
Insertio  velamentosa.    611. 
Insufflation    of    lungs    in    asphyxia    neonato- 
rum. 871. 
Interglandular  tissue  of  uterus.  45. 
Intermittent  contractions  of  uterus,   195. 
Internal  cell  mass,  100. 
Internal  os,  39. 
Internal   rotation,  268. 

causation  of.  269. 

in   breech  presentations.   295. 

in  brow   presentations.   291. 

in   face  presentations,  287. 

in  vertex  presentations,  268.  275. 
Internal  secretion  of  ovaries,   63. 
Internal   Tersion,  441,,  446. 
Interstitial  gland  of  ovary.   62. 
Interstitial  pregnancy,  647. 
Intervillous  blood  spaces,   131,    132. 
Intestinal  obstruction,  513. 
Intra-partum    eclampsia.    540. 

infection,  680,   749,  904. 
Intra-tubal    rupture.   653. 
Intra-uterine  douche,  482,   911. 
62* 


Intra-uterine  douche,  indications  for,  482. 

in  post-partum  hsmorrhage,  482,  846. 

in  puerperal  infection,  482,  911. 

pack.   486. 

pressure,   232. 
Inversion  of  germ  layers.  101,  107. 

of  uterus,  847. 
Involution  of  uterus,  339. 
Ischio-cavcrnosus,   258. 
Ischiopagus,   815. 
Ischio-pubiotomy,    776. 
Ischio-rectal    fossa,    257. 
Ischium,   3. 

spines  of,   3. 
Isthmio   pregnancy,  647. 
Isthmus  of  tube,  55. 
Isthmus  uteri,   40. 

Jaundice  of  child,  358. 

of  mother.   501.   528. 
Joints,  mobility  of,  during  pregnancy,  11. 

pelvic,  10. 

pubic,  10. 

relaxation    of,   during  pregnancy,   511. 

rupture  of,  during  labor,   749. 

sacro-iliac,    11. 
Justo-major  pelvis,    767. 
Justo-minor   pelvis,   767. 

Kidney,  changes  in,  during  pregnancy.  179. 
in  eclampsia,   545. 

cystic,   of    foetus,    819. 

dislocation  of,  during  pregnancy,   506. 

dislocated,    complicating   labor,    695. 

floating,   during   pregnancy,   605. 

of  pregnancy,  180,  531. 

removal  of,   506. 

tumor  of,  complicating  labor,  506. 
Klien's  pelvimeter,   714,   786. 
Knee  presentation,   215,  292. 
Knots  of  umbilical  cord,   613. 
Krause's   method,  of    inducing   labor,    389. 
Kypho-rhachitic  pelvis.  794. 
Kypho-scoiio-rhachitic  pelvis,  797. 
Kypho-scoliotic  pelvis,    797. 
Kyphosis,   789. 
Kyphotic  pelvis.   788. 

LAbium   majus,    27. 
•    commissures  of,  27. 

development  of.   28. 

hernia  into.  28. 

oedema  of,  500. 
Labium   minus,   28. 

fossa    navicularis,    30. 

fourchette,    28. 

frenulum    clitoridis,    28. 
laborium.   28. 

inflbulation,    28. 

nymt)hflp.    28. 

prsputium   clitoris,   28. 
Labor,  abdominal  contractions  during.  254. 

action  of   expellent  forces  la,   253. 

acute  dilatation  of  stomach  in.   876. 

albuminuria  in,   346. 

anaesthesia  during,  329. 
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Labor,      arterial  pressure  in,  233. 
asepsis  in,   222.  316. 
bed,  preparation  of,  for,  920. 
caput   succedaneum,    280. 
cause  of  onset  of,  226. 
changes   in   arterial   tension   during,    177, 
233. 

in  perineum  during,  260. 

in  pulse  during,  233. 

in   rectum  during,   260. 

in  respiration  during,   230,   238. 

in  shape  of  head  in,  279. 

in    temperature   during,    233. 

in  uterus  during  first  stage  of,  248. 

in  uterus  during  second  stage  of,  251. 

in  vagina  and  pelvic  floor  during,  256. 
chill    after,    348. 
clinical  course  of,  233. 
cocaine   anaBsthesla  during,   330. 
collapse   after,  8f74. 
complicated  by  bony  tumors  of  pelvis,  811. 

by  compound  presentation  of  foetus,  826. 

by   concealed   haBmorrhage,   881. 

by  coxalgic  pelvis,    806. 

by  deformities  of  foetus,  816. 

by  eclampsia,  556. 

by    enlargement   of    abdomen   of    foBtus, 
819. 

by  excessive  size  of  child,  813. 

by  foetal   monstrosities,   815. 

by   flat  pelvis.   721,  747. 

by   funnel  pelvis.   782. 

by   generally  contracted  pelvis,   767. 

by   generally   contracted,    flat,   rhachitlc 
pelves.   731.' 

by   generally    enlarged    pelvis,    767. 

by  hydrocephalus,  817. 

by  injurie8   to  cervix.  865. 

by  Injuries  to  vagina.  853. 

by    intra-uterlne   asphyxia,   869. 

by  Inversion  of  uterus,  847. 

by  kyphotic  pelvis.  788. 

by  myoma  of  uterus,  690. 

by    Naegele    pelvis.    772. 

by  OBteomalacic  pelves,   736. 

by    ovarian    tumor,    692. 

by    paraplegia,    232. 

by   pelvis   .spinosa,    810. 

by   placenta  prasvla,  838. 

by    post-partum    haemorrhage,    842. 

by    premature    separation    of    placenta, 
829. 

by  prolapse  of  placenta,  832. 

by    prolapse   of   umbilical    cord.    867. 

by  rhachitlc   pelvis.   724. 

by  Robert  pelvis,  777. 

by  rupture  of  the  uterus,  S5S. 

by  split  pelvis,  778. 

by    spondylolisthetic   pelvis,    798. 

by     transverse     presentation     of*  foetus, 
821. 

by  tumors  of  foetus.  821. 

by  tumors  of  pelvis.   811. 
conduct  of,  822. 

first  stage  of,  315. 

conduct  of  second  stage  of.  320. 


Labor,    third  stage  of,  333. 
contraction   of    uterine    ligaments    during 

48,  221. 
course  of,  in  contracted  pelves,  748. 
death  during,  873. 
delivery  of  shoulders,  327. 
dilatation  of  cervix,  250. 
dry,  235,  676. 
duration   of.    240. 
entrance  of  air  into  uterine  sinuses  dur 

ing,  875. 
episiotomy  in,  326. 
ergot  during.   332,  679. 
examination  in,   321. 
false.   662. 
first  stage  of,  234. 
force  exerted  during,  231. 
forces  concerned  in.  243,  253. 
formation     of     contraction     ring     during 
246.   258,   826,   858. 

of  lower  uterine  segment,  245. 
hemorrhage  during,   239. 
hand  disinfection  in,  316. 
hypnotism  in,  332. 
in  elderly  primlpara,  240. 
in  young  primipars,  240. 
intra-uterlne   pressure   during,    232. 
laceration  of  perineum  during,  322,  428. 
meohanism   of,    in    breech    presentations 
294. 

in  brow   presentations,   291. 

in  face  presentations.  285. 

in  vertex  presentations.  262. 
missed.    682. 

molding  of  head  in,   279. 
metabolism  in,  229. 
nervous    infiuences    during,    230. 
normal,    234,    311. 
obstructed.      (See    Dystocia.) 
painful.   675. 
painless,   231. 
pains  of.    230. 
palpation   in.    262,   274. 
perineal  tears  in.  324. 
phenomena,   clinical,  of,   233. 
physical  changes   during  uterine   contraC' 

tions,  232. 
physiology  of,  226. 
pituitrin    in,    679. 
precipitate.   680. 
prediction  of  date  of.  203. 
premature,    627. 

preparations   for.   on   part    of   patient   ani 
nurse,   311. 

on   part  of  physician.   314. 
profound   mental   depression  during,   874. 
prolonged,    675. 

protection  of  the  perineum  in.  324. 
pulmonary   embolism  during,   875. 
repair  of  perineal  tears.  333. 
respiratory   exchange.    230. 
rubber  gloves,   use  of,  during,   317. 
rupture   of   membranes   In,   235,    321. 
second    stage   of.    236. 
shock   during,    874. 
stages  of.    234. 
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Labor.      syncope  during.   874. 

tardy.    675. 

temperature   in,   680,    749,   904. 

third  stage  of.  239.  300. 

time  of.  241. 

tying  of  cord  in,   327.     . 

vaginal   examination   during,   319. 
Laborde's  method  of  resuscitation,  871. 
LacUtlon.    359. 

atrophy  of  uterus,  930. 
Lactational  insanity,   942. 
Lactiferous  ducts,   359. 
Lactosurla    during    pregnancy,    508. 

during  puerperium,   346. 
Lambdold  suture.  153. 
Langhans's  layer  of  chorion,   119.   184. 
Lanugo.   149. 
Laparo-elytrotomy,    456. 
Laparotomy,   for  colpaporrhexis,   854. 

for  deep  cervical  tears.  857. 

for  puerperal  infection,  914. 

for  rupture  of  uterus,  863. 

in  extra-uterine  pregnancy,   665. 

in     treatment     of     retroflexed     pregnant 
uterus,   576. 
Lateral  curvature  of  spine,   795. 

displacement  of  pregnant  uterus,  576. 

flexion  in  breech  presentations,  295. 

placenta   previa.    834. 

plane     presentations.        (See     Transverse 
Presentations.) 
Laxatives  in  puerperium,  350. 
Lead  poisoning  during   pregnancy.  509. 
Leg-holder,   407. 
Leopold's  ovum,  114. 
Lesser  fontanelle,   154. 
Leukocytosis  in  puerperium.  178,  344,  916. 
Leukaemia   during  pregnancy,    509. 
Levator   ani  musele,   255. 

dystocia  due  to.  686. 

Injuries  to,   during  labor,  854. 
Levrefs  forceps,  404. 
Life.    197. 

perception  of.  197. 
Ligaments,  broad.  47. 

cardinal,  of  Kocks,  48- 

illo-sacral.   21. 

infundibulo-pelvic.    47.    60. 

of  uterus,  47. 

ovarian,    60. 

pubic,   10. 

recto-uterine.    48. 

round,  48. 

sacro-sclatic,    6. 

suspensory,   of  ovary,  47,  61. 

utero-sacral,   48'. 
Ligamentum   arcuatum   pubis,   11.   ' 

latum,   47. 

ovarii,   61. 

teres,  48. 

transversale  colli.  48. 
Linea  terminalls.  3. 
Liquor  amnil,   122. 

folliculi.    70. 
Lithopspdion.    633,   660. 
Little's   lochial  tube.  907. 


Liver,  acute  yellow  atrophy  of,  during  preg- 
nancy. 528. 

changes   in.   in   eclampsia.   546. 
in   pernicious   vomiting,    521. 

cystic,    in   foetus.    820. 

syphilitic  cirrhosis  of,  616. 
Lochia.  345. 

bacteria  in.  345. 

bacteriological  examination  of,  883,  906. 

in   puerperal  infection,   906. 

retention  of,  902. 
Lochia-metra,   931. 
Locked  twins,  377. 
Longings   in  pregnancy,  197. 
Loops  in  umbilical  cord,  618. 
Lott's  dilator.  394. 
Lower  uterine  segment,  244. 

during   puerperium.   342. 

history  of,  244. 

nature  of.  245,  246. 

palpation  of.  221. 
Lumbar  anaesthesia.  330. 

puncture  in  eclampsia.  559. 
Lungs,  changes  in,  during  pregnancy.  178. 

lesions  of.  in  eclampsia.  548. 
Lutein  cells.   71.   74.   76. 
Luxation  of  femur,  effect  upon  pelvis,  808. 
Lymphatics  of  ovaries,   62. 

of  tube,  58. 

of  uterus.  46.  52. 

of  vagina.   36. 
Lymphoid  nodules  in  endometrium.  46. 

Maceration   of  fcetus.   615.    633. 
Macula  embryonalis,   100. 
Malacosteon   disease,   736. 
Malaria   during   pregnancy,   494. 

in  puerperium,  906,  943. 

transmission   of,   to   child.   494. 
Male  pronucleus, '  98. 
Mammae.      (See   Breasts.) 
Management   of  pregnancy,   207. 
Mania.      (See   Insanity.) 
Manual  removal  of  placenta,  309,  486,  841, 

846. 
Marginal   Insertion  of  cord,   611. 

placenta   praevia,   834. 
Margo  placentae.  606. 
Markst range.  62. 
Martin's    pelvimeter,    703. 
Masculine   pelvis,   770. 
Mastitis.    939. 
Maturation   of  ovum,  94. 
Maturity  of   foetus,   signs  of.  -150. 
Mauriceau's  manoeuvre.  434. 
Measles   during    pregnancy,    490. 

during   puerperium,   944. 

urinary.   30. 
Meatus,    urinary,   30. 

Mechanism    of    labor,    complicated   by   foetal 
monstrosities,   815. 

in    breech    presentations,    294. 

in   brow    presentations.    291. 

in   contracted  pelves.   744. 

in   face  presentations,   285. 

in  occipito-poHterior  presentations,  275. 
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Mechanism  of  labor.  In  traoBverse  presenta- 
tions, 823. 

in   vertex   presentations.   262. 
Meckel's   diverticulum,   142. 
Meconium,    358. 
Medulla  of  ovary,  62. 
Medullary  cords,  62. 

groove,    101. 

ridges,  102. 
Membrana  granulosa,  70,  72. 
Membranes,  festal,  92,  139. 

method  of   rupturing,  821. 

rupture  of,   262. 
premature,   235. 
in  contracted  pelves.  748. 
Membranous    placenta.    604. 
Memory,  loss  of,  in  eclampsia,  541. 
Menopause,    82. 
Menses,  cessation  of.  In  pregnancy,   196. 

persistence  of,  in  pregnancy,  196. 
Menstrual   cycle,   84. 

decidua.  85. 

nerve,  87. 

wave,  87. 
Menstruation,   82. 

after   ovariotomy,    87. 

after   puerperium,    351. 

amount   of  blood  lost  in,   83. 

anatomical    changes    in,   83. 

causation  of.   85. 

cessation   of,   in   pregnancy,   196. 

in  infants,  82. 

participation  in,  by  tube,   87. 

persistent,    82. 

precocious,   82. 

relation  of,   to  ovulation.  84. 
Mental  and  emotional  changes  during  preg- 
nancy,   197. 

depression  during  labor,  874. 

derangement  following  eclampsia,  541. 
in   pregnancy,  532. 
Mento-iliac    presentation.      (See   Face   Pres- 
entations.) 
Mercurial       poisoning      from      intra-uterine 

douche.   483,   912. 
Mesoblastic   somites,    103. 
Mesoderm,    102. 
Mesodermic  area,   101. 
Mesosalpinx.  47.  60. 
Mesovarium,   60. 
Metabolism  at  time  of  labor,  229. 

general,  in  pregnancy.  181. 

in  puerperium,  346. 
Metritis   dessicans.    890. 

in   pregnancy.   583. 
Metritis,   puerperal.  890. 
Meyer's  conjugate,   9. 
Michaelis's   rhomboid,    705. 
Migration  of  ovum,  87,  643« 
Milk,  anatomy  of,  360. 

corpuscles   of,   360. 

cow's,  365. 

drying  up,  365. 

fever,  343,   905. 

human,  360. 

leg.      (See  Phlegmasia  Alba  Dolens.) 


Billk,     modified,  866. 
Miscarriage,   627. 
Missed  abortion,  688. 

labor,  682. 
Modified  milk.  366. 
Mole,  631. 

blood.  632. 

cameous.  632. 

destructive,  590. 

fleshy,  632. 

hsematoma,   632,  660. 

hydatidiform,    586. 

tubal,  655. 

uterine,   633. 
Molecular  concentration  of  blood,  1S9. 
Mollities  ossium.  786. 
Monsters,    815. 
Mons  veneris,  26. 
Montgomery's  glands.   176. 
Morale's  forceps.  425. 
Morning  sickness,  196,  519. 
Morula,  99. 

Movements  of  foetus  during  pregnancy,  190. 
Mulberry  mass,  99. 
Mttllerian   ducts.   53 

Mttller's  method  of  impression  of  head.  756. 
Mttller's  ring,  243. 

Multiple  placenta  In  single  pregnancy,  603. 
Multiple  pregnancy,  368. 

acardia  in,  872,  816. 

setiology  of,  368. 

course  of  labor  In,  875. 

diagnosis  of,  374. 

eclampsia   in,  538. 

fcetus  papyraceus  in,  373. 

frequency  of.   368^. 

haemorrhage  in,  377. 

hydramnios  in,  372. 

in   tubes,   662. 

mummification  of  foetus  in,   373. 

relation    of    placenta    and    membranes    in. 
370. 

size  of  children  in,  372. 

treatment  of,   375. 
Muscle  fibers   of   pregnant  uterus,    170. 

rhomboids  of   uterus.    171. 
Muscular  contractures  in  osteomalacia,  739. 

palsies   in  osteomalacia.   73#. 
Musculature   of    non-pregnant   uterus.    46. 

of  pregnant  uterus,   170. 

of   tube,   56. 
Myocarditis  during  pregnancy,  498. 
Myoma  of  uterus,  C<'Esarean  section  in.  452, 
690. 

complicating   labor,    690. 

in    pregnancy,    199.    388. 
Myomectomy   during  pregnancy.    692. 
Myxoma  chorii,    586. 

fibrosum   of   placenta,    609. 

Nabothian    follicles,   42. 

Naegele's  obliquity.  266,  745. 

Naegele  pelvis,   772. 

Nausea  and  vomiting  in  pregnancy,  196.  51& 

Negro   foetus,   characteristics  of,    150. 

Nephrectomy    and    pregnancy,    506,    512. 
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Nephritis,    chronic,    during    pregnancy,    179, 
503,   530. 

in  acute  yellow  atrophy,   529. 

in  eclampsia,   545. 

in  toxsemlc   vomiting,   523. 
Nerves  of  clitoris,   29. 

of  ovaries,   62. 

of  uterus,  53. 
Nervous  system  in  pregnancy,  181. 
Neuralgia    during    pregnancy,    507. 
Neurenterio  canal.  116. 
Neuritis  during  pregnancy,  387,  507,  560. 

puerperal,  934. 
Neurotic  vomiting  of  pregnancy,  520. 
New-born  child,  artificial  feeding  of,  365. 

asphyxia   of,    871. 

care  of,  354. 
eyes  of,  357. 

circulatory  changes  In,   354. 

ductus  arteriosus  of,  354. 

feeding  of,   362. 

foramen   ovale  of,  157,  354. 

head  of.  153. 

icterus  of.   358. 

Jaundice  of,   358. 

length  of.   150. 

loss  of  weight  of,   359. 

nursing  of,   362. 

ophthalmia  of,  357. 

sex  of,   163. 

stools   of,    358. 

umbilical  cord  of,  355. 

urine  of,   358. 

weight  of,  150. 
Nipples,    abnormalities  of,   986. 

care  of.   during   pregnancy,    209. 
during   puerperium,   350. 

cracked.   364,   936. 

depressed.   936. 

fissures  of.  364,  936. 
Nipple  shield.  209.  364. 
Nitrogenous    partition    of    urine.    533,    543, 

553. 
Nomenclature   of    presentation,    215. 
Notochord,  104. 
Nuchal  presentation.  828. 
Nuck,  canal  of.   28. 

Nuclein.  use  of.  in  puerperal  infection.  916. 
Nucleus,   segmentation,   98. 
Nursing.   362. 
Nymphse.  28'. 

Obliquely    contracted   pelvis.   772. 

Obstetrical   outfit,    314. 

paralysis.      (See  Paralysis,  Obstetrical.) 

Obstetrical    surgery.       (See    Operations.    Ob- 
stetrical.) 

Obstructed    labor.       (See    Dystocia.) 

Occipito-anterfor    presentations.       (See    Ver- 
tex   Presentation.) 

Occipito-posterlor    presentations.       (See   Ver- 
tex   Presentation.) 

CEdema   of  cervix,   acute,   578. 
In  pregnancy,   175,  500. 

OUgo-hydramnlos.    600. 

Cmphalo-mesenteric    vessels.    132. 


Oocyte,  66,  69. 

Oogenesis,  66. 

Oogonia.   66. 

Oophoritis,   puerperal.  890. 

Operations,   obstetrical.   379. 

accouchement   forc6.   390. 

Cesarean   section.    449. 

cervical  incisions,  394. 

cleidotomy.  480,  814. 

craniotomy,  472. 

curettage,    483. 

decapitation.  478. 

douche,   481. 

embryotomy.    478. 

evisceration,   478. 

extraction  in  breech  presentations,  430. 

forceps,   400. 

hebotomy,  464. 

induction  of  abortion,  381. 
premature    labor,    385. 

Intra-uterine   pack,   486. 

laparo-elytrotomy,   456. 

manual   removal   of  placenta,   486. 

preparations  for,   379. 

pubiotomy,  464. 

surgical,   in  pregnancy,  512. 

symphyseotomy,  460. 

tampon,   484. 

vaginal   Cesarean  section,   394. 
Ophthalmia.  357. 

neonatorum,    357. 
Organ  of   Giraldds,  47. 

of   Rosenmfiller,  47. 
Os  externum,  39. 

innominatum,  2. 

internum.  39. 
Os  tinciB.  40. 
Ossification  of  pelvis,    17. 
Osteo-chondrltls  syphilitica,  617. 
Osteomalacia,  clinical  history  of,  736. 

pathology  of,   737. 

pelvis  In,  739. 
Osteomalacic  pelvis,   736. 
Osteophyte,    180. 
Outlet  of  pelvis,  6. 

contractions  of,  711. 
Ova.  early  human.  110,  112. 
Ovarian   abscess.   913. 

artery,   49. 

epithelium,   64. 

fimbria,  56.  8B. 

pregnancy,  645. 

tumors,    Cacsarean   section    in,   452. 

complicating    pregnancy,     196,     383,     388, 
692. 
Ovaries.  60. 

accessory,   63. 

anatomy  of,  60. 

changes   in.    in  pregnancy,   173. 

corpus   luteum   of,   73. 

cortex   of,    fJl. 

cyst.s    of.    588,    594. 

decidual   rellu   in,   127. 

development  of,   64. 

epithelium  of,   61. 

erectility  of,   61. 
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Ovaries,  ganglion  of.  62. 

Graafian  follicle,  68,  70. 

hilum  of,  60. 

in  osteomalacia,  737. 

internal  secretion  of,  63. 

interstitial  glands  of,  62. 

in  young  child.  69. 

ligament  of,  60. 

medullary  cords  of,  62. 

microscopic  structure  of,  68. 

nerves  of,  62. 

peritoneum,   relations  of,   to.  61. 

position  of,    in  pregnancy,   173. 

relation  of,  to  Wolffian  body,  64. 

removal  of,  pregnancy  after,  87. 

rete  of.  62. 

transplantation  of,  63. 
Ovariotomy   duriAg  pregnancy,   694. 
Ovate   pelvis,   772. 

Over-rotation    in   breech   presentation,   295. 
Ovula  Nabothi,  42. 
Ovulation.  84. 

during  pregnancy,   173. 

relation    of    to  menstruation,   84. 
Ovum,  72. 

abdominal    pedicle,    115. 

allantoic  vesicle,  116. 

allantois  of,  109.  115. 

amnion  of,  105,  107. 

area  opaca  of,    101. 

area  pellucida  of,   101. 

Bauchstiel  of,  115. 

blastodermic  vesicle.  99. 

Bryce  and  Teacher's,  100,  110. 

centrosome  of,   99. 

chorion  of,    105,    107. 

chromosomes  of,    94. 

cleavage  of.  99. 

coelome  of,  103. 

corona  radiata  of,  72,  73. 

deutoplasm  of,   73. 

development  of,   99. 

discharge  of,    from   ovary,   73.   84. 

diseases  and  abnormalities  of,   383.  586. 

dropsical,  638. 

ectoderm  of,  104. 

ectoplacenta  of,   108. 

embryonic  area  of,    101. 

embryonic  shield  of,  101. 

entoderm  of,  104. 

female  pronucleus  of,   96. 

fertillEation  of,  96. 

germinal   spot.    72,   73. 

germinal   vesicle.   72.    73. 

head  folds  of.   102. 

Heine  and  Hofbauer's,   113. 

Hyrtl's.  100. 

implantation  of,    105.    129. 

impregnation  of,    90. 

internal  cell  mass  of.   100. 

in  transit  through   tube.   100- 

inversion  of  germ  layers  of.   107. 

Leopold's.   114. 

macula  embryonalis  of,  100. 

male   pronucleus  of,   98. 

maturation  of,  73.  94. 


Ovum,  mature,  73. 

medullary  groove  of.  101. 

medullary    ridges  of,    102. 

mesoblastic  somites  of.  103. 

mesodermic  area  of,  101. 

mesoderm  of,  102. 

migration  of,  87,  643. 
external,    88. 
internal,  89. 

morula  of,   99. 

neurenteric  canal  of,  116. 

notochord,    104. 

parietal  sone  of,  103. 

parthenogenesis  of,   98. 

perivitelline  space  of,  73. 

Peters's,  112. 

physiology  of,  84,  94. 

place  of  meeting  with  spermatozoa,  89. 

polar  bodies  of,  96. 

premature  expulsion  of.     (See  AbortioiL 

primary  segments  of,  103. 

primitive  folds  of,  101. 

primitive  streak  of,  101. 

primordial,  64. 

pronucleus,   96. 

protovertebrae  of,  103. 

segmental  layer  of.   103. 

segmentation  nucleus  of,    98. 

segmentation  of,  98,  99. 

sex  of,  164. 

size  of,   72. 

somatopleure  of,  103. 

Spee's,  114. 

splanchnopleure  of,   103. 

trophoblast  of,   112. 

tuberculosum,   632. 

umbilical   vesicle  of.    115,    141. 

vitelline  membrane  of,  72. 

with   double   nuclei,    69,   369. 

yolk  of,   73. 

yolk-sac  of.  115,  141. 

zona  pellucida  of.   70,   73. 
Oxytocics,   indications   for   use    of,    679. 

Pack.      (See   Tampon.) 
Painless  labor.  231. 
Pajot's  manoeuvre.  425. 
Palfyn's   forceps,   403. 
Palpation.  219. 

in   anterior  occipito   presentations,    262. 

in    breech    presentations,    292. 

in  brow   presentations,   290. 

in   face  presentations,  282. 

in  posterior  occipito  presentations.  274. 

of  cephalic  prominence,   221. 

of   contraction   ring.    221. 

of    foetal    heart-beat,    189. 

of  lower  uterine  segment,  221. 

of  outlines  of  foetus,  191. 

of   round   ligaments.    221. 

of  shoulder,    221. 

through    perineum,    322. 
Palper   mensurateur,   757. 
Pampiniform  plexus.   52. 
Paradoxical    incontinence.    575. 
Paralysis,    Duchenne's,   934. 
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Paralysis  during  pregnancy,   506. 

during   puerperium,   933. 

facial,    following   forceps.  428. 

obstetrical,   437,  933. 

of  placental  site,   843. 
Parametritis,   889. 
Parametrium,   48. 
Paraplegia   complicating  labor,   232. 

during  pregnancy.   506. 
Parathyroids  in  eclampsia,  553,  559. 
Para-urethral  ducts,   30. 
Parietal  layer,    103. 
Parietal  presentation,    744. 
Paroophoron,   47. 
Parovarium.   47. 
Parthenogenesis,    98. 
Partial  placenta  praevia,  834. 
Parturition.      (See  Labor.) 
Passive  movements  of  foetus.   191. 
Pathology  of  labor,  675. 

of  pregnancy,  489. 

of   puerperium,    878. 
Pelvic  abscess.  890,  913. 

axis,  10. 

cavity,  3. 

cellulitis     following     puerperal     infection, 
889. 

fascia,  257. 

floor,   255. 

anatomy  of.  255. 

changes   in,   during   labor,    255. 

hematocele,    661. 

Joints,    relaxation   of,    in    pregnancy,    174, 
611. 

peritonitis    following    puerperal    infection. 
903. 
Pelvigraph,  710. 
Pelvimetry,  by  use  of  X-ray,  714. 

external,  703. 

in  pregnancy,   211.   702. 

internal,  708. 

of  outlet,  711. 
Pelvis,   1. 

acanthopelys,   810. 

anatomical    conjugate,    6. 

anatomy  of,  1. 

articulations   of,  10. 

assimilation,   780. 

axis  of,  10. 

bilateral  luxation  of  femora  in,  809. 

cavity   of.   3. 

changes  in  size  of,   11. 

chondrodystrophic    dwarf,    770. 

coccyx,  2. 

comparison    of.    12. 

conjugata  diagonalis,   6.   708. 

conjugata    vera,    5,    709. 

contracted.       (See    Contracted    Pelvis.) 

coxalgic.    806. 

coxarthrollsthetic,     808. 

cretin  dwarf,  770. 

development  of,    17. 

diameters  of,   4. 

dolichopellic,   16. 

double   luxation  of   femora,   809. 

double  Naegele.   777. 


Pelvis,    dwarf,   770. 
enchondroma  of,  811. 
exostosis  of.   810. 
external  conjugate  of.  705. 
false.    3. 
fibroma   of.   811. 
flat  non-rbachitic.  721. 
flat    rhachitlc.    727. 
fractures  of,   811. 
funnel-shaped,  721,  782. 
generally    contracted,    767. 

flat   rhachltic,    731. 
generally  enlarged,    767. 
generally     equally     contracted     rhachltic. 

732. 
history  of.  1. 
hypoplastic    dwarf.    772. 
inclination  of.  8. 
inclined   planes  of.  3,   270. 
infantile,    17,   770. 

paralysis,    808. 
inferior  strait,  6,  711. 
inlet  of.   5. 
innominate   line,   3. 
ischial  spines.  3. 
ischium.   3. 
Joints  of,  10. 
Justo-major,    767. 
Justo-minor,   767. 
kypho-rhachltic,  794. 
kypho-scolio-rhachitlc.  797. 
kypho-scoliotic.   797. 
kyphotic.   788. 
ligaments   of.   11. 
linea   terminalis.   3. 
male,  13. 
masculine,  770. 
mesatipelllc,    16. 
middle  flat  rhachltic,  729. 
movements   of,    in   Joints,    11,   511. 
muscles  of.   255. 
Naegele,    772. 
nana,  771. 
nimis  parva,  767. 
normal   conjugate  of,   9. 
oblique  conjugate  of,  6. 
obliquely   contracted,   772. 
obstetrical  conjugate  of,   6. 
obtecta,   789. 
of   new-bom   child,    17. 
ossiflcation  of,   17. 
osteomalacic,   736. 
outlet  of,  6.  711. 
ovate,   772. 

plana   Deventerl,   722. 
plana  osteomalacica.   736. 
plane  of  greatest  pelvic  dimension.  7. 
plane  of   least   pelvic   dimension.    8. 
planes  of,  4. 
platypellic.    16. 
pseudo-osteomalacic,     732. 
pubis,    4. 

racial  differences  in,   16. 
rhachltic,  724. 

dwarf.    772. 
Robert,    777. 
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Pelvis,  aacro-cotyloid  diameter  of,  6. 

sacro-iliac    synchondrosis,    11. 

sarrum,   3. 

scolio-rhachitic,   795. 

scoliotic,   795. 

second   parallel  of.   8. 

separation   of,   during   labor,   1. 

sexual   differences   in,   13. 

simple  flat,  722. 

soft  parts  of,   255. 

spinosa,    731,   810. 

split,  778. 

spondylizdme,   792. 

spondylolisthetic,    798. 

straits  of,   4. 

superior  strait  of,  4. 

symphysis,    absence   of,    778. 

symphysis  of,   relaxation   in,   511. 

symphysis  pubis,   11. 

terminal,  length  of,   20,  730,  734. 

transformation  of  foetal   into  adult,   19. 

transversely  contracted,   777. 

true,   3. 

conjugate  of,  5. 
dwarf.  770. 
walls  of,  3. 

tumors  of,   811. 

unilateral  luxation  of   femur,   808. 

variations   in.  12. 

Veit's  main  plane  of,  8. 

with    imperfect    development    of    sacrum, 
779. 
Pendulous  abdomen,   702,   742. 
Perforation.      (See  Craniotomy.) 

of  Douglas's  cul-de-8ac,  865. 

of  uterus.  864. 
Perineal  fascia,  257. 

gutter,    259. 

muscles.   258. 

tears,   after-treatment  of.  336. 
central.    334. 
frequency  of.  324. 
mode  of  production  of,    324,   784. 
prevention    of,    325. 
repair  of,  333. 
Perineum,    anatomy    of,    255. 

changes   in,   during   labor,   260. 

lacerations  of,   324,   428. 

protection  of,   324,  325. 

rigid.    679. 
Peritonitis,    foptal,    819. 

puerperal,    890,    903. 
Peri-uterine  inflammation  in  pregnancy,  583. 
Perlvltelline    space.    72. 

Pernicious    anaemia    during    pregnancy.    388» 
509. 

vomiting  of  pregnancy.  519. 
Pessary    in    treatment    of    retroflexed    preg- 
nant  uterus,    576. 
Peters's    ovum.    112. 
PflUger'H   ducts,   65. 
Phantom   tumors  in   diaKnosis  of  pregnancy, 

200. 
Phlebitis,    femoral.   891. 

uterine,    886. 
PhIet>otomy   in   eclampsia,    558. 


Phlegmasia  alba  dolens,  499,  891,  90<! 
Phloridzin  diabetes.  162. 
Phthisis  of  placenta.  606. 

complicating  pregnancy,  492. 
Physiology  of  labor,  226. 
Physometra,    749. 

Pigmentation,  changes  in,  during  preg 
181,  197,  511. 
in  negro  baby,   150. 
in  pregnancy,  197. 
Pinard's   manoeuvre,  439. 
Pituitrin   in   post-partun^   hamorrhage 

use  of,  in  labor,  679. 
Placenta,  129. 

abnormalities  in   size  of,  602. 

abnormalities  in  weight  of,  602. 

adherent,   309,   611. 

anatomy  of,   133. 

angioma  of,   609. 

annular,   602. 

apoplexy  of.  606. 

artificial  separation  of,  486. 

at  full   term,   136. 

atrophy  of,  606. 

basal  plate  of,   133. 

battledore,   611. 

bipartita.  603. 

bruit  of.    190. 

calcification   of,   610. 

canalized   fibrin  of.   133.     ' 

cell  nodes  of,  131.  132. 

centuriata,   604. 

changes  in,  in  eclampsia,  548. 

chorio-angloma  of,   610. 

circular  sinus  of.  139. 

circumvallata,   605. 

closing  plate  of.    133. 

cotyledons  of,   138'. 

cysts  of.  608. 

decidual  islands  of,  132. 

development  of,   129. 

diagnosis  of  position  of,  by  palpation 

round   ligaments.   221. 
dimidiata,   603. 
diseases  of.  602,  606. 
duplex,    603. 
epithelium  of,  134. 
expression  of,  306. 

by  author's  method,  308. 
by  Credo's  method,   306. 
expulsion  of,  by  Duncan's  method.   2 

by  Schultze's  method,  302. 
fatty   degeneration   of,    606. 
fenestrata,    603. 
fibroma  of,   609. 
functions  of,   135,  158. 
giant  cells  of,  135. 
gumma   of,   620. 
hepatization  of,   606. 
in  albuminuria.   606. 
in  eclampsia.   552. 
in  extra-uterine    pregnancy.    651. 
in  latter   half   of   pregnancy.    133. 
in  multiple    pregnancy.    370. 
in  placenta.  610. 
in  syphilis,   618. 
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Placenta,  infarcts  of,  606. 
inflammation  of,  610. 
intervillous    blood    spaces    of.    131,    134. 
manual    removal   of,    309.    486,    841,    846. 
marginata,  605.  606. 
margo,  606. 

mechanism   of   separation   of,    800. 
membranacea,   604. 
membranes  of,   139. 
mode  of  delivery  of,  301. 
mode  of  extrusion   of,   300. 
multiple,    in   single   pregnancy,   603. 
myxoma   flbrosum   of,   609. 
new   growths   in,   609. 
oedema  of,  603. 
osmotic  pressure  in,  158. 
phthisis  of,  606. 
polyp   of,  928. 
prsvia,   452.  606,  833. 

accouchement  forc6  in,  840. 

aetiology   of.    835. 

Ccesarean   section   in.    840. 

developed  from  reflexa  placenta,   836. 

diagnosis  of,  838. 

frequency   of,   834. 

induction    of   premature    labor,    840. 

podalic  version   in.   8'40. 

prognosis   of,  838. 

symptoms  of.    837. 

treatment  of.  839. 

vaginal  pack  in,  484.  84^^ 
premature    separation    of.    29t>^29. 
prolapse  of,  832. 
red   infarcts  of.    607. 
reflexa.  837. 
retention   of.   cause   of   haemorrhage,    309, 

842. 
sarcoma  of,  610. 
Bchirrus  of.  606. 
secretion  of,   82. 
senility  of.  607. 
septuplex.   604. 
site  of,  post-partum.  341. 
situation  of,  in  utero,  300. 
spuria,   605. 
succenturiata,    604. 
syncytium  of,  134. 
^  syphilis  of,  618. 

transmission   of    substances    through,    158. 
triplex.   603. 
trophoblast  of,  135. 
truff6.  607. 
tuberculosis  of,  610. 
tumors  of,   609. 
velamentous.  611 
vessels  of,   136. 
vicious   insertion  of,   834. 
villi   of.    fastening.    131. 
weight  of,   132,  136. 
Placental    forceps,    384. 
transmission.    158. 
period.  239. 

amount  of  blood  lost  during,  306. 

clinical  picture  of,  304. 

haemorrhage    during.    309. 

management   of.   300.    306. 


Placental    period,    mechanism    of    separation 
of  placenta,  300. 
mode   of   extrusion    of   placenta,    300. 
normal    situation    of   placenta   in   utero, 
300. 
souflle.   190. 
space.    135. 
Placentitis.    606,    610. 
Planes  of   pelvis,   4. 
Plasmodium,  chorionic,  119. 
Pleurisy  in   puerperal   Infection.  904. 
Plexus,  hypogastric,  53. 

pampiniform.  52. 
Plica  palmatie.    41. 

Pneumococcus    in    puerperal    infection,    882. 
Pneumonia  alba,  616. 
during  pregnancy.   491. 
during  puerperium,    943. 
Podalic   version,   443. 

in  brow   presentations,   443. 
in  face    presentations,    443. 
in  occipito-posterior   presentations,    443. 
inculcations  for,  443. 
technique   of,   445. 
Polar  body,  96. 
Polygalacia,  937. 
Polymastia,   936. 

Polypus,  fibrinous,  causing  hsemorrhage,  928. 
Porro  Caesarean  section,  450,  455. 
Portio  vaginalis  of  cervix,  40. 
Position   of  foetus,   215. 

of  uterus,   49. 
Positive  signs  of  pregnancy,   188. 
Post-mortem  Caesarean  section.  460. 

delivery.  876. 
Post-partum  eclampsia.  540. 
hemorrhage.    842. 
aetiology  of,   842. 
clinical   history  of.   843. 
treatment  of,  845. 
Posture,   in  first  stage  of  labor.  234,  320. 

In   second  stage  of  labor.  236,  322. 
Prcpputlum   clitoridis.    28. 
Prague  manoeuvre,  436. 
Precipitate    labor,   680. 
Pre-eclamptlc    toxaemia,    532. 
Pregnancy.  168. 
abdominal.    659. 

enlargement   during.    191. 
abnormalities    of   pigmentation    in,    511. 
acardia  in   multiple.   372.   816. 
accidents  during,    511. 
acute    endometritis    during.    582. 
acute   infectious   diseases    in,    387.    489. 
acute  oedema  of  cervix  during.   578. 
acute   yellow   atrophy   of   liver   in,    528. 
after   removal  of   kidney,   506. 
after   removal    of   ovaries,    85. 
albuminuria  during,   532,   542. 
albuminuric    retinitis,   542. 
amaurosis   in,   508. 
amenorrhnra  during,    82,  196. 
ampullar,   C47. 

anosmia,    pernltious,    In.    509. 
anonmlies   and   diseases  of  ovum.   586. 
anteflexion  of  uterus  during,   572. 
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Pregnancy,  anteversion  of  uterus  during.  572. 
anthrax  in,   492. 
apoplexy    in,    508. 
appendicitis   in,    512. 
areola  in,   176,  196. 
asthma   in,   499. 

atrophic  endometritis  decidua  during,  582. 
auto-intoxication   in,   518. 
ballottement  in,  191. 
.  bladder  and  rectum,  changes  in,  179. 
blood  changes   in,   177. 
blood   pressure  In,   177. 
bowels  in,   208. 
Braxton   Hicks's   sign  of,   195. 
breasts,   care  of,   during,   209. 
broad   ligament,   658. 

changes   in,  during,  173. 
carcinoma   of    cervix   during,    568^. 
cardiac   lesions   In,    387,   496. 
cephalalgia  In,  506,  532. 
cervix   in,   243. 
Chadwlck's  sign  of,  197. 
changes  in  abdominal  wall  during.  174. 

bladder    during,    179. 

blood   during,    177. 

blood   serum  during.  198. 

breasts  during,   176,   196. 

cervix   during,   195,   243. 

digestive   tract  during,   178. 

ductless   glands  during,   179. 

general   metabolism,    181. 

heart  during,    177. 

kidneys  during,    179. 

liver  during,   179. 

lungs    during,    178. 

maternal   organism    during.    168. 

nervous   system   during,    181. 

ovaries   during.    173. 

pigmentation   during,    197,    511. 

respiratory     tract    during,     178. 

size,    shape,    and    consistency   of    uterus 
during,    171,    193. 

skeleton  during,   180. 

skin  during,   181. 

teeth   during,    180. 

thyroid   during.    179,    553.    559. 

tubes  during,    173. 

urinary   tract  during,    179. 

uterus   during,    168. 

vagina   during,    174. 

weight  during,  182. 
cholera  in,  490. 
chorea  in.  387,  507. 
chronic    infectious   diseases    in.   492. 
chronic   nephritis   in,   503. 
cloasma   in,   181,   511. 
clothing  during,   208. 
coitus  in.   208. 

colpo-hyperplasia   cystica   during.   567. 
combined,    662. 

constipation  during,   208,   502. 
contracted    pelves   during,    383. 
corpus   luteum   of.    78. 
cravings   during.    197. 
cystitis    in,   506. 
cytolyais,    551. 


Pregnancy,  death  of  foetus  during.  201. 
decidua  polyposa  during,   580. 
dental  caries  in.   502. 
depressed    nipples   in.   209. 
dermatitis  herpetiformis  in,   510. 
diabetes  in,   388.   503. 
diagnosis  of,    188. 

differential,    198. 

of  death  of  foetus   in,  201. 
diagnosis  of   multiple,   374. 
diastasis    of    recti    muscles    during, 
diet  during,   208. 

diffuse  thickening  of  decidua  during, 
directions  for  patients  during,  210. 
disappearance  of,  639. 
discoloration  of  mucous  membrane  in, 
diseases  of  alimentary  tract  and  live 
501. 

of  blood  in,  509. 

of  cervix  during,  568. 

of  circulatory    and    respiratory   sys 
in,  496. 

of  decidua    during.    580. 

of  kidneys  and  urinary  tract  in,  5( 

of  nervous    system   in,    506. 

of  ovum  during.   382. 

of  skin   in,   510. 

of  vulva  and  vagina  during,  567. 
dislocation   of  kidney  in,   506. 
displacements  of  uterus  during,  572. 
distinction   between    first    and   subseq 

200. 
disturbances   of  vision    in.    210,    508. 
duration  of,  201. 
dyspnoea   in,  499. 
eclampsia  in,   537. 

ectopic.      (See   Extra-uterine    Pregnai 
emesis  in,   196,   382,   519. 
emphysema    during,    499. 
endocarditis   in,   499. 
endometritis   decidua   cystica   during, 
endometritis  during,  580. 
enteroptosis  in,  502. 
epilepsy   in,   507. 
erysipelas   in,  491. 

estimation  of  date  of  confinement,  2C 
estimation  of  duration  of,  203. 
examination,    preliminary,    during,    23 
exanthemata  during.  489. 
exercise  during,   207. 
extra-peritoneal,    658. 
extra-uterine.       (See    Extra- uterine    F 

nancy.) 
floating  spleen  in,  506. 

kidney    in,    505. 
foetal   heart  in,    189. 
formation   of  lower  uterine  segment, 
funic  souflle  in,  190. 
gall   stones   in.   501. 
gingivitis   in,   502. 
glandular   hyperplasia   of   decidua   dui 

581. 
glycosuria  in,   503. 
goitre  in,   508. 
gonorrhoea    in,    492.    582. 
hiematoma  of  atxlomlnal  walls  in,  51 
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Pregnancy,   haematuria  in,  504. 

haBmoglobin    during,    177. 

hsemophilia    in,    509. 

heart,  hypertrophy  of,  in,  177. 

Hegar's  sign  of.   193. 

hepato-toxsemia   in,    518,    550. 

hernia   during,   578. 

herpes  gestatlonls   in,  510. 

hydatid! form  mole  in.  388,  586. 

hydrsemia  In,   177. 

hydramnlos  in,  388.  596. 

hydroplasmia  In,   178. 

bydrorrhoea   gravidarum  during,  581. 

hymen  in.  31,  684. 

hyperemesis   in,   519. 

hypertrophic  elongation  of  cervix   during. 
578. 

hypertrophy  of  cervix  in.  195. 

hypophysis  cerebri  in,  180. 

hysteria  in.  508. 

icterus   in.   501.   528. 

imaginary.   200. 

impetigo  herpetiformis   in.  510. 

incarceration  of  uterus  during.  575. 

incontinence  of  urine  in,  575. 

indigestion   in.   501. 

induction  of  abortion  in.   381. 

in  diverticula  from  uterine  cavity,  572. 

infection  of  uterine  contents  during.   680. 
749,  904. 

inflammation    of    Bartholin's    glands    dur- 
ing. 567. 

influenza  in,  491. 

inguinal   hernia  during,   578. 

in  rudimentary  horn  of  double  uterus,  569. 

insanity  during,   541.   941. 

intermittent   contractions    of    uterus    dur- 
ing,  196. 

interstitial,   647. 

intestinal   obstruction   in,   613. 

in  uterus   bicornis.    571. 

in  uterus  unicornis.  571. 

isthmic.   647. 

kidney  of.  180.  531. 

lactosuria  in,  503. 

laparotomy   during.   576,   665.   863. 

lead   poisoning   in.    509. 

leukaemia   in,  388.  509. 

localized    thickening    of    decldua    during. 
580. 

lower  uterine  segment  in,  244. 

malaria   in.  494. 

mammae  in.  176.  196,  209. 

management  of,  207. 

mapping  out  fcetus  in,   191. 

marital  relations  in,  208. 

maternal  pulse  in,  190. 

measles   in.    490. 

menses,   cessation  of,    during.   196. 
persistence  of.   during.   196. 

mental  and  emotional  changes  in,   197. 

mental  derangements  in,  532,   541. 

metabolism   in.   181. 

metritis    dessicans,    503. 
during,  583. 

milk  in,   196,  360. 


Pregnancy,   missed  abortion   in,   383,  637. 
morning  sickness  in,   196,  519. 
movements   of   fcetus   during,    190,    191. 
multiple.      (See  Multiple   Pregnancy.) 
myocarditis  in,  498. 
nausea  and  vomiting  during.   196,   519. 
nephrectomy  after.  506. 
nephritic  toxaemia  in,  530. 
nephritis    in,    388,    503. 
nervous    irritability   in.    181. 
neuralgia  in,  507. 
neuritis   In,    507. 
neurotic  vomiting  in.   520. 
oedema  in,  500. 
operations  during.   512. 
osteophyte,   180. 
ovarian,    646. 

cyst  complicating.   199,   383.   388. 
ovulation    during,    173. 
palpation  during.  211.  219. 

of  foetal  heart  in,  189. 
paradoxical  incontinence  of  urine  during, 

575. 
paralysis  in.    506. 
paraplegia   in.   506. 
pathology  of.  489. 
pelvimetry   during,   211. 
pendulous   abdomen    in,    192,    702,    742. 
peri-uterine  inflammation  during,  583. 
pernicious   anaemia    in.    388,    509. 

vomiting  of,  519. 
pessary   in.    576. 
phlegmasia  in,  499. 
phthisis   in,   492. 
physiology  of,  168. 
pigmentation    in,   197. 
placenta  prsBvla  in,  388. 
placental  souflle  in.  190. 
placentitis  in.  606,  610. 
pneumonia  in,  491. 
positive   signs  of,   188. 
pre-eclamptlc   toxaemia  in,   532. 
presumptive  signs  of,   195. 
presumable   toxaemias,    660. 
probable   signs   of,    191. 
prolapse   of  uterus   during,    577. 
prolonged.  202.  813. 
pruritus  in,  510. 
pseudocyesls,    199. 
psychoses  during,  660. 
pulmonary   embolism   in,  499. 
pulse  in,  343. 

pyelo-nephritis  in.   388,   505. 
quickening  in,  197. 
relapsing   fever  in,    160. 
relaxation  of  pelvic  Joints  during.  511. 

of    vaginal    outlet   during.    567. 
renal  insufliciency  during.  382. 
respiration    in.    183. 
rest,  effect  of,  on,  202. 
retroflexion  of  uterus  during,  382.  573. 
retroversion  of  uterus  during.   573. 
rupture  of  uterus  during,  857. 
sacculation   of   uterus   in.   199,   574. 
salivation   in.   502. 
scarlet  fever  in,  490. 


970 


INDEX 


Pregnancy,   sepsis  in,  491. 

sexual  intercourse  during.  208. 

signs  of,  188. 

signs  of    previous.    201. 

size  of  uterus   in,    168,   204. 

small-pox  In,   489. 

souffle,    funic,    in,    190. 

spurious.    199. 

stria  of.  174,  197. 

suppression  of  menses  in,   196. 

surgical   operations   during,    512. 

symptoms  of,   188. 

syphilis   in,   495. 

tachycardia  in,  498. 

taste,  perversions  of.   In,   181. 

teeth,   180. 

termination  oT,   201. 

tetanus  in,  492. 

tetany   In,    508. 

thyroid  in,  179.  653. 

toothache    in,   502. 

torsion  of  cord   in,   613. 

toxsBmias  of,   387,  518. 

transmission  of  bacteria   from   mother  to 

foetus,  160. 
tubal,  647. 

tuberculosis  In,  383,  387,  492. 
tubes  and  ovaries  in,   173. 
tubo-abdominal,    647,    659. 
tubo-ovarian,   659. 
tubo-uterine,    659. 
tumors    complicating.    583. 
typhoid  fever  in.  491. 
umbilical   hernia   during,   679. 
umbilicus   in,   198.    204,   579. 
urea,    amount   of,    during,    182. 
urinary   disturbances    during.    197. 
urination    during,    182 
urine,   examination   of,   during,    209. 
urine   in,    182. 
uterine   displacements    in.    573,    687. 

haemorrhage   during,    382. 

myomata  during.    38'3,    388. 

souffle    in.    190. 
utero-abdominal,    858. 
uterus  in.   168,   193,   231,   243. 
vaccination   in,   490. 
vagina  In.  174,   255.  684. 
vaginal   enterocele  during.   578. 

examination    during,    212.    221. 
vaginitis    during,    567. 
valvular  lesions  of  heart   In.  496. 
varices   in.   499.    567. 
varicose  veins  in,   499,   567. 
variola   in,   489. 
vomiting  of,   382,   519. 
weight  in,   182. 
Preliminary    examination   during   pregnancy, 

210. 
Premature  labor.  627. 

In  chronic   nephritis.    503.   530. 

in  heart    disease.    498. 

in  infectious   diseases.    387. 

in  lead    poisoning,    509. 

in  leukemia.    509. 

in  malaria.    494. 


Premature   labor  in  ovarian   tumors.   692. 

In  pneumonia,    491. 

in  syphilis,    495,    614. 

treatment  of,   634. 
Premature    labor,    induction    of.    385. 

for  acute    nephritis.    387. 

for  cardiac   lesions,  387. 

for  chorea,    387,    507. 

for  contracted   pelves,   385,   762. 

for  diabetes,    388'. 

for  excessive  size  of  child.   387.   813. 

for  habitual  death  of  fcetus.  388. 

for  heart  disease,  498. 

for   hydatidiform   mole,   388. 

for  hydramnios,    388. 

for  neuritis,    387. 

for  old    extra-uterine   pregnancy,    663. 

for  ovarian  tumors,  388,   692. 

for  pernicious   ansemia.   388,   509. 

for  placenta  praevia,  388',  840. 

for  pyelo-nephritis,  388,   505. 

for  toxaemia  of   pregnancy,   387,   535. 

for  tuberculosis,   387,   492. 

for  uterine  myomata,  388.  690. 

methods  of,  389. 

prognosis  of,    388. 
Premature     separation      of     normally     im 

planted  placenta,  297,  829. 
Preparations  for  labor,  311. 
Prepuce  of  clitoris,  29. 
Presentation,    213. 

acromio-iliac.      (See  Transverse  Presenta 
tion.) 

anterior   parietal,    744. 

breech,    213,   215,   292. 

brow,  214,  290. 

causation   of.   217. 

cephalic.    213. 

compound.   826. 

diagnosis   of.   219. 

ear,    746. 

face,   214.   282. 

foot,    215. 

frank   breech,    215. 

frequency  of  the  several  varieties  of,  217 

funic,   867. 

head,   213. 

knee,  215. 

lateral   plane.   821. 

longitudinal.   213. 

mento-iliac.      (See  Pace  Presentation.) 

nomenclature  of,  215. 

nuchal.    828. 

oblique.   821. 

occipito-iliac.      (See  Vertex  Presentation. 

pelvic.  215.  292. 

posterior  parietal.  746. 

reaisons    for    predominance    of    head,    21' 

sacro-iliac.      (See   Breech   Presentation.) 

shoulder.   213.   821. 

sincipital.    214. 

transverse.    213.    821. 

vertex.   214,   262. 
Presentation    and    position.    213. 

diagnosis   of.    21f). 

frequency  of.   217. 
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Presentation     and     pobition.     In     contracted 
pelves,   743. 

nomenclature  of,  215. 
Presenting   part,    213. 
Presumable    toxsmlas.    560. 
Presumptive  signs  of  pregnancy,  196. 
Primary   segments,    103. 
Primiparse.  elderly.  239. 

young.    240. 
Primitive  folds,  101. 

groove,  101. 

streak.   101. 
Primordial  follicle.  65,  66. 

ova,   65. 
Probable   signs   of   pregnancy,    191. 
Prolapse  of  placenta.  832. 

of  pregnant  uterus,   577. 

of  puerperal  uterus,  932. 

of   umbilical   cord.   405,   750,   867. 
Prolonged  labor,  675. 

pregnancy,   202. 
Promontory,   sacral,   3. 
Pronucleus,    female,    96. 

male,   98. 
Prophylactic   douche,   481,   900,   909. 

version,   762. 
Protovertebrs,   103. 
Pruritus   during   pregnancy,   610. 

vulvs,   610. 
Pseudocyesls.    199. 

Pseudo-osteomalacic   rhachitic   pelvis,    732. 
Pseudo-reflexa,    648. 
Psychoses   during   pregnancy,   660. 

puerperal.    941. 
Pubiotomy,  464. 

history   of,   464. 

in  brow    presentations,   292. 

in   contracted    pelves.    468.   760. 

in   face   pre.sentations,   290,  468. 

indications   for.   468. 

prognosis   of,   467. 

technique  of,  464. 
Pubis.  4. 

arch  of.  4. 

palpation   of.   712. 

symphysis.    2. 
Pudendum,   26. 
Puerperal    infection,    878. 

aetiology  of.   892. 

antistreptococcic   serum    In.   916. 

auto-infection,  cause  of,  894. 

bacteriological    examination    of    lochia    in, 
906. 

bacteriology  of,   87ff. 

curettage  in,   484.   Oil. 

diagnosis   of,    904. 

frequency   of,   900. 

hysterectomy  for,   914. 

Intra-uterine   douche    in,    911. 

operative  treatment  of.  913. 

pathological    anatomy   of.    884. 

pycDmia  in,   891,  903. 

saproproia   in,   883. 

septicapmia  in,  884. 

sewer    gas    In.    894. 

symptoroK  of,   901. 


Puerperal      treatment  of,  909. 

infection,  ulcer,  885. 
Puerperium,  339. 

abdominal  wall  during,  342. 

acetonuria   during,    846. 

after-pains  in.  345,  348. 

albuminuria   during,    846. 

anatomical  changes  in,  839. 

anteflexion  of  uterus  during,  931. 

atrophia  acutissima  during,   340. 

atrophy  of  uterus  during,   339,   930. 

binder    in,    348. 

bradycardia  in,   344. 

breasts,   diseases   of,   during,   935. 

care   of    patient   during,    847. 

catheterixation    during,    350. 

cervix   during,    341. 

changes  in  blood  during,  844. 

in    lower  uterine  segment  during.    342. 
in   uterine  vessels   during,  341. 

chill   during,    343. 

chlorofbrm    poisoning   in,   delayed,    932. 

clinical    aspects    of,    343. 

constipation  during  846. 

cystitis  during,   926. 

death  during,  873. 

diabetes  during,  346. 

diet  during.  349. 

diphtheria   during,    944. 

embolism    in,   873,   875. 

endarteritis    in.    341.   929. 

ergot  in.   332,   679,   846. 

examination  during,  351. 

gangrene    of     lower    extremities    during, 
926. 

general    functions  during,   345. 

glycosuria    during,    346. 

hematoma   during,    928. 

hemorrhage  during.   927. 

incontinence  of  urine  during,  927. 

infection    during,    878. 

insanity  during,  942. 

involution    of   uterus   during,    339. 

lactosuria    during,    346. 

laxatives   in,    350. 

leukocytosis   during,    178,    344,   916. 

lochia  during,  345. 

lochiometra  during,   931. 

loss  of  weight   during.   347. 

malarial    fever   during,    906,    943. 

management  of,    347. 

mastitis   during,   939. 

measles  during,   944. 

menstruation  In,  reappearance  of.  351. 

metabolism   during.   346. 

milk   fever  In,   343.  905. 

neuritis   during.    934. 

nursing   In,   362. 

ovarian   tumors   in,   692. 

paralysis    during,    933. 

peritoneum    during,    342. 

pessary   during,    932. 

phlegmasia   alba   dolens   during.   925. 

pneumonia    during.    943. 

prolap<to   of   uteruf.   during,   932. 

psychoses    during,    941. 
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Puerperlum,     pulse   during,   848. 

pyelo-nephrosis    during,    927. 

regeneration  of  endometrium  during,  340. 

rest  and  quiet  during,  349. 

retention   of  urine  during,    847.   927. 

retroflexion  of  uterus  during,  931. 

scarlet  fever  during,   943. 

small-poz  during,   944. 

subinvolution  of  uterus  during,   929. 

sweating   in,    346. 

syncope  in,  874. 

temperature   during,    343,   349. 

tetanus  during,   924. 

thrombosis  during.   925. 

time  fbr  getting  up,  350. 

typhoid  fever  during,  906.  943. 

urination  during,  349. 

urine   in,   346. 

uterine  myomata  in,  692. 

vagina  during,    342. 

vulval  toilet  during,  348. 

weight,  loss  of,  during,  347. 
Pulmonary  embolism.     (See  Embolism,  Pul- 
monary.) 
Pulmotor  in   asphyxia,  873. 
Pulse   during   puerperlum.   343. 
Pyemia,  891,  903. 
Pyelitis,   179,   505. 
Pyelo-nephritis,  388,  927. 

during  pregnancy,   179,  606. 
puerperlum,  927. 
Pygopagus,  815. 
Pyriformls  muscle,  255. 

Quadruplet  pregnancy.  (See  Multiple  Preg- 
nancy.) 

Quickening,   197. 

Quinine  as  an  oxytocic,   678. 

Quintuplet  pregnancy.  (See  Multiple  Preg- 
nancy. ) 

"Rapport    azoturlque,"    553. 
Receptaculum   seminis,   90. 
Rectocele   complicating  labor,    695. 
Recto-vaginal   flstula,   749. 

ceptum,    35. 
Rectum,    carcinoma    of,    complicating    preg- 
nancy, 696. 

in  labor.  260. 
Red  infarcts  of  placenta,  607. 
Reduction    of    retroflexed     pregnant    uterus, 

576. 
Reflex  vomiting  of  pregnancy,  520. 
Relapsing    fever    in    pregnancy,    160. 
Relative    indications    for    Caesarean    section. 

451. 
Relaxation    of    pelvic    Joints    in    pregnancy, 
174,    180,    511. 

of  vaginal    outlet   after    labor,    853. 

of  vaginal   outlet  during   pregnancy,   567. 
Renal    decapsulation.    559. 

insufficiency,    382. 
Repeated   Caesarean   section.   459. 

tubal    pregnancy,    663. 
Repositor  for  prolapsed  umbilical  cord,  8'68. 
Respiration,    artificial,    871. 


Respiration,    in  pregnancy,  183. 

intra-uterine,  869. 
Rest   cure,    525. 

effect  of,  upon  pregnancy,   202. 
Restitution.      (See   External   Rotation.) 
Retained  placenta,  308,  486,  842. 
Rete  ovarii,  62. 
Retention  of  urine,  347. 

in   foetus,    819. 
Reticulum  of  endometrium,   46. 
Retinitis,  albuminuric,  642. 
Retraction    ring.       (See    Contraction    Ring. 
Retractores   uteri.    48. 
Retroflexion,  cause  of  abortion.  630. 
due  to  contracted  pelvis,   742. 
of  bicornuate  uterus,   673. 
of   pregnant  uterus,  382,   573. 
of   puerx>eral   uterus.   931. 
Retro-mammary   abscess,   940. 
Retro-peritoneal    phlegmon,    890. 
Rhachitlc  dwarf  pelvis,  772. 
Rhachitic  rosary,  732. 
Rhachitis,   diagnosis  of,   732. 
foetal,    736,    770. 
mode    of   production    of    pelvic    deformlt: 

in,  734. 
pathology  of,   724. 
pelvis  in,  726. 
Rhomboid  of  Michaells,  706. 
Rima  pudendi,  26. 
Ring   of    Bandl.      (See    Contraction    Ring.; 

of  Mttller.  243. 
Rltgen's  method   of  expression^   325. 
Robert    pelvis,    777. 
Roentgen  ray  in  determining  sise  of  peivli 

714. 
Rosenmailer,  organ  of,  47. 
Rotation  with  forceps,  419. 
Round  ligaments,  48. 

function  of,  during  labor,  233. 
palpation   of.    221. 
Rubber  gloves,  use  of,  317. 
Rudimentary  horn,  569. 
Rugae,  vaginal,  36. 
Rupture  of  Graafian  follicle,  73. 
of   pelvic  Joints,  749. 
of  tubal  pregnancy,  655. 
of    umbilical   cord,   613. 
of  uterus,   867. 
aetiology  of,  858. 
at  time  of  labor,  858. 
during   pregnancy,    857. 
in  contracted  pelves.  748'. 
in    neglected    transverse    presentation 

823,    859. 
in  pregnancy  in  bicornuate  uterus.  57) 
in  scar  following  Caesarean  section,  45! 
repeated,  860. 
symptoms  of,  861. 
treatment  of,   863. 

Sacculation  of  uterus,   199,   574. 
Sacro- iliac   synchondrosis.    11. 

rupture   of,    in    labor,   749. 

synostosis  of,   773. 
Sacro-sciatic    notch,    3. 
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Sacrum,   3. 

assimilation  of.  to  vertebral  column.  780. 

imperfect    development    of.    779. 

not  a  keystone,   4. 

promontory  of.    3. 
Sagittal   fontanelle,   154. 

suture,   153. 
Salivation  in  pregnancy,  602. 
Salpingitis,    follicular,   cause  of  tubal  preg- 
nancy, 643. 

puerperal,  890. 
Salt  solution   in  eclampsia,   658. 

in   hemorrhage,    847. 
Saprtemia.  883. 

Sarcolactic  acid  in  eclampsia,  563. 
Sarcoma    uteri    dccidua-cellulare,    692. 
Saztorph's  manoeuvre.  424. 
Scanzoni's  manceuvre.  420. 
Scarlet    fever    in    pregnancy,  .490. 

in    puerperium,   943. 

intra-uterine,   490. 

relation    of.    to    puerperal    infection.    943. 
Schatz  method  of  conversion,   289. 
Scheele's   method   of  inducing    labor,   389. 
Schirrus  of  placenta,   606. 
Schultze's   mechanism    of   extrusion    of    pla- 
centa. 302. 

method    of    resuscitation,    872. 
Scolio-rhachitic  pelvis,   795. 
Scoliosis,  795. 
Scoliotic  pelvis,   796. 
Scopolamine   anssthesia.    331. 
Seat-worms,   511. 
Segmental  layer,  103. 

cavity,  99. 
Segmentation   nucleus,   98. 

of  ovum,  98. 
Semen,  96. 
Sepsis  foudroyante,  884. 

in  pregnancy,   491. 
Septicaemia,    puerperal,    878,    904. 
Sewer    gas  in   puerperal    infection,   894. 
Sex,   determination  of.   163,    189. 

diagnosis   by    heart-beat,    189. 
Sexual  intercourse   in  pregnancy,   208. 

organs,   abnormalities   of,    567,    684. 
Shock  during  labor,  874. 
Shortening    of    cervix,    apparent,    in    preg- 
nancy. 243. 
Shoulder      presentation.       (See      Transverse 
Presentation.) 

delivery  of,  327. 
Show,   234. 

Signs  of   pregnancy,   188. 
Simple   flat  pelvis.   722. 
Simpson's    basilyst.   477. 

cranioclast,    475. 

forceps,   400. 
Sincipital    presentation,    214. 
Skene's  ducts,   30. 
Skull,   configuration    of.    750. 

depression   of,   752. 

fracture  of,  438,  752. 

pressure  marks  on,  751. 
Skutach's  pelvimeter,  710. 
Slow    pulse   during  puerperium,   343. 


Small-pox    during   pregnancy,    489. 

during    puerperium,    944. 

intra-uterine,  160,  489. 
Smell  ie's    forceps.    404. 

scissors,    473. 
Somatopleure.   103. 
Souffle,   funic,   190. 

placental,    190. 

uterine,  190. 
Spec's  ovum,  114. 
Spermatid,   97. 
Spermatocyte,   97. 
Spermatogenesis,   97. 
Spermatozoa.  89,   96. 

entrance  into  ovum.  96. 

influence   upon  sex.   164. 

mode  of  entry  into  uterus,   90. 

number  of,  90. 
Sphincter   vagins,    37. 
Spirochaete,  496,  619. 
Splanchnopleure,    103. 
Spleen,  enlarged,   complicating  labor,  695. 
Split   pelvis,   778. 
Spondylizdme,   792. 
Spondylolisthesis,    798 
Spondylolysis,    801. 

Spontaneous    amputation    by   amniotic   adhe- 
sions, 601. 

evolution,   824. 

version,  823. 
Spurious    pregnancy,    199. 
Stages  of  labor,  234. 

Staphylococcus    in    puerperal    infection,    880. 
Stein's  pelvimeter,  699. 
Stenosis    of    umbilical    vessels,    597. 
Sterilization  of   patient  after  Cssarean  sec- 
tion, 457. 
Stemo-cleido-mastoid      muscles,      hsematoma 

of,   437. 
atigjna  follicuU,  71. 
Stomach,   acute  dilatation  of,   876. 
Straits   of   pelvis,   4. 
Streptococcus    in    mammary    abscess.    940. 

in   puerperal   infection,   879. 

in  puerperal  insanity.   942. 
Strlse  of  pregnancy,   174,   197. 
Subareolar    mastitis,    940. 
I    Subinvolution  of  uterus.  929. 

curettage  in,  484.  930. 
Subperitoneal  hapmatoma.  929. 
Succenturiate    placenta,    604. 
Sudden   death   during   labor,    873. 
Sugar   in    urine,    346.   388,    503. 
Superfccundation,   373. 
SuperfcDtation.  373. 
Superinvolution    of    uterus,    931. 
Superior  strait,    4. 

Supra-symphyscal    Caesarean    section,    456. 
Surgical    operations   during   pregnancy.    512. 
Sutures   of  head,    153. 

for  perineal   repair,   335. 
Symphyseotomy,  effect  of,  upon  size  of  pel- 
vis,   461. 

history   of.    460. 

in   brow   presentations.    292. 

in    face    presentations,    289. 
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Symphyseotomy.,      In  .Naegele  pelvis,    776. 

in    spondylolisthetic    pelvis,    803. 

indications  for,  462. 

prognosis   of,   463. 

technique   of,   462. 
Symphysis  pubis,  2,   10. 

absence  of,   778. 

relaxation  of,  511. 

rupture  of.  in  labor,  749. 

separation  of,  during  labor,  1. 
Synchondrosis,   sacro-iliac,   10. 
Bynclitlsm,    267. 
Syncope  during  labor,  874. 
Syncytioma   malignum,    591. 
Syncytium,  119. 

in  eclampsia,   551. 

in  lungs,  in  eclampsia,  548. 
Syncytolysin,   551. 
Syphilis,    bone    lesions    in,    617. 

during   pregnancy,    495. 

f(Btal.   614. 

pathology  of.   614. 

placental    lesions    in,    618. 

post-conceptlonal,  495. 

transmission  of,  to  fcetus,  496. 
Syphilitic   osteochondritis,    617. 

Tabes   dorsalls,   507. 
Tachycardia    in   pregnancy,   498. 
Tampon,  484. 

in   abortion,   485. 

In  placenta  praevla,    485,  840. 

in    post-partum    haemorrhage,   486,   846. 

in  rupture  of  uterus,  864. 
Tardy  labor,   675. 
Tarnier's  basiotribe,  476. 

cephalotribe,    475. 

excitateur  ut6rin,  390. 

forceps,   425. 
Temperature    during    labor,    343,    680,    749, 
904. 

during    puerperium.    343,    349. 
Temporal    fontanelle,    154. 

suture,    153. 
Teratoma  of  testicle,  595. 

production    of,    96. 
Terminal   length  of  pelvis,   20. 
Tetanic    contraction    of    uterus,    681. 
Tetanus  during  pregnancy,  492. 

in    puerperium,    924. 

of   newly   born   child,    355. 

uteri.  681. 
Tetany    in   pregnancy,   508. 
Theca   folllcull.  71. 

Third    stage    of    labor.      (See    Placental    Pe- 
riod.) 
Thoracopagus,   815. 
Threatened    abortion,    634. 
Thrill    in    uterine    artery   during    pregnancy, 

190. 
Thrombo.sl.s  of   uterine   vessels,    341. 

of    vessels    of    lower    extremities,    925. 
Thyroid,   cause   of  dystocia,   821. 

cause  of  face   presentations,   283. 
toxaemia  of  pregnancy,    179. 

changes   in,   during   pregnancy,   179. 


Thyroid,    in   eclampsia,   553,   559. 
Toothache  In  pregnanoy,  502. 
Torsion  of  cord,  613. 

of  uterus,  173. 
Touch,  vaginal,  during  labor,  319. 

In  pregnancy,  222. 
Toxaemia  of  pregnancy,  387,  518.  532. 

relation  of,   to  eclampsia,  533.   536. 

treatment  of,   533. 

urine  In,  534. 
Toxsmic  vomiting  of  pregnancy,  520. 
Trachelorhekter,  479. 

Transfusion    of   salt   solution    In    eclampsia, 
558. 

In   extra-uterine   pregnancy,    666. 

In   post-partum  hemorrhage,   847. 
Transit  of  ovum,  100. 
Transplantation  of  ovaries,  63. 
Transportation    of   chorionic   villi,   551,   590, 

652. 
Transverse  presentations,  821. 

cephalic  version  In,  441,  825. 

course  of  labor  in,  823. 

decapitation   In,   478:,   826. 

diagnosis  of.  822. 

podalic  version   in,  443,  826. 
Transversely    contracted   i>elYls.    777. 
Transversus  perinel,   258. 
Trepanation   for   asphyxia   neonatorum,   873. 
Triplet     pregnancy.      (See     Multiple     Preg- 
nancy.) 
Trophoblast.    112,    648. 
True  dwarf  pelvis,   776. 
Tubal   abortion,   653. 

pregnancy,  647. 
Tuberculosis    during    pregnancy,    383,    387, 
492. 

puerperium,    906. 

of  placenta.   493,   610. 

transmission  of.   to  foetus,   160,   493. 
Tuberous   subchorial   hasmatoma    of   decldua, 

632. 
Tubes,  Fallopian.     (See  Fallopian  Tubes.) 
Tumors,    abdominal,    diagnosis    of.    In    preg- 
nancy.  198. 

complicating  pregnancy,  583. 

fibroid,   of    uterus,    690. 

of    foetus,    821. 

of   pelvis,    811. 

of    placenta.    609. 

of   umbilical    cord,    614. 

osseous,   deforming  pelvis,   810. 

ovarian.    199,    692. 

phantom,    differentiation    of,     from     preg- 
nancy,   200. 
!        scalp.   222.   280,    750. 

vaginal.   685. 
'    Tunica  externa  of  Graafian   follicle,   71. 

interna,   71. 
'   Turning.       (See    Version.) 
I   Twin  pregnancy.     (See  Multiple  Pregnancy.) 
I    Twins,   collision  of.  376. 

locked.    377. 
I    Tympanla    uteri,    881. 
Tympanites  uteri,  749.  881. 
Typhoid  bacilli,   transmission   to  foetus,   160. 
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TTPboid  fever  during  pregnancr,   491. 

in  puerperium.  906.  943. 
Typhoid  Icterus.  528. 
Ulcer,   puerperal.   885. 
Umbilical   arteries,   140.   157. 

hernia.    579. 

infection,  357. 

vesicle.   141. 

relation    to    velamentous    insertion    of 
cord.   612. 
Umbilical  cord.    139. 

abnormalities  of.  611. 

battledore  insertion  of,   611. 

care  of.  355. 

coils  of,   about  neck  of  child,  326. 

compression    of.    In    breech    presentation, 
297. 

cysts  of.    614. 

dermoid  of,  614. 

development  of,  140. 

formation  of,  140. 

heematoma    of,    614. 

hernia  of,   612. 

infection   of,    355. 

inflammation    of,    613. 

knots  of,  613. 

laceration  of,  612. 

ligation   of,   328,   357. 

loops   of,    613. 

marginal   insertion  of,  611. 

myxoma    of,    614. 

oedema  of,  615. 

prolapse   of,   405,    750,   867. 

reposition  of,   868. 

rupture  of,   613. 

sarcoma  of.  614. 

shortening  of,  613. 

souffle  in,    190. 

stalk.   140.  141. 

stenosis  of  vessels  of,   597. 

strangulation    of,    by    amniotic    adhesions, 
601. 

syphilis    of,    619. 

tetanus  of,  355. 

torsion  of,  613. 

tumors  of,    614. 

tying   of,    327,    356. 

variations  in  length  of,  G12. 

varices  of,  614. 

velamentous    insertion    of,    611. 

vesicle,   141. 
Unavoidable    hsemorrhage,    831. 
Uraemia,    530. 

In  retroflexion  of  pregnant  uterus.  575. 
Urea  in   eclampsia,   543. 

in    pregnancy,    182. 
Ureometer,    Doremus's,    534. 
Ureter,  compression   of.  cause  of  eclampsia. 

545. 
Urethra,  30. 
Urethral    opening.    30. 
Urinary    disturbances    in    pregnancy,    197. 
Urine,   ammonia   co-efflcient  of.    526. 

examination  of.  during  pregnancy,  209. 

incontinence  of.   927. 

in  acute  yellow  atrophy,   530. 


Urine,    in  eclampsia.   542. 

in    pregnancy.    182. 

in   puerperium.   346. 

in  toxsemia  of   pregnancy,    532. 

in    vomiting   of    pregnancy,    524. 

nitrogenous   partition   of.    533. 

of    fcBtus.    161.    597.    819. 

retention  of.  during  puerperium,  347,  927. 
Uterine    atony,    377,    842. 

bruit,   190. 

glands,    45. 

inertia,   676. 

insufliciency,   676. 

milk,    136. 

paralysis.   843. 

sou  file.    190. 
Utero-sacral  ligaments,  48. 
Uterus,    non-pregnant,    38. 

anatomy  of.  38. 

blood-vessels    of,    49. 

cervix   of,   38,   40. 

cornua  of,   38. 

corpus  of.   38.   42. 

development   of,   63. 

fundus   of,   38. 

isthmus  of,  40. 

ligaments   of,    47. 

lymphatics  of,   62. 

mucosa  of,  43. 

musculature   of.    46. 

nerves  of.  53. 

position  of.  49. 

weight    of.    39.    168. 
Uterus,   parturient,  action  of.  in  labor,  248. 

anteflexion   of,    687. 

contractions   of,   230. 

faulty  contraction   of,   748. 

hour-glans  contraction  of.  682. 

inertia  of,   676. 

myoma  of,    690. 

nerve  supply  of,  230. 

perforation    of.    864. 

retroflexion   of.    687. 

rupture   of.    748.   857. 

sacculation    of,    574.    687. 

tetanus  of.   681.   748. 
Uterus,    pregnant,   abnormalities  of,   686. 

anteflexion    of.    572,    687. 

anteversion   of,    572. 

atrophy  of  decidua  causing  abortion.  629. 

atrophy  of  decidua  causing  placenta  prae- 
via.    835. 

bicornis.   571. 

carcinoma  of.   690. 

changes   in   cervix,   243. 

changes   in.    during   contractions,    248. 

changes   in   size   and   shape  of,    171,   193. 

consistency   of,    193. 

contractions  of,   195. 

developmental    abnormalities   of.    569. 

diverticula    of,    572. 

double,  with  rudimentary  horn,   569. 

duplex.    571. 

hypertrophy  of,    168. 

incarceration    of    retroflexcd,    575. 

involution   of.   339. 
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Uterus,  pregnant,      laceration    of    cervix 

of.    234,    393,    842.    855. 

lateral    displacements   of.    576. 

lower  uterine  segment  of,  244. 

malformations   of.    569. 

muscle  layers  of.  170. 

myoma  of,  690. 

nerve  supply  of,   230. 

perforation  of,  864. 

prolapse  of,  690. 

pseudo-didelphys,    569. 

retroflexion  of.   382,   573,   687. 

retroversion  of,   573. 

sacculation  of,   574,  687. 

shape  of.   168. 

sinking    of,    204. 

suspension  of.   cause  of  dystocia,   687. 

torsion   of.    173. 

tumors  of,  complicating  pregnancy,  690. 

unicornis.  571. 

weight  of,   168. 
Uterus,    puerperal,    anteflexion    of.    931. 

atrophy  of,  339. 

endarteritis    of,    341. 

gangrene  of,  890. 

hour-glass  contraction  of.  682. 

inversion  of,   847. 

involution   of,   339,    930. 

lactation   atrophy  of.    930. 

paralysis  of,    843. 

prolapse    of,    932. 

regeneration    of.    341. 

removal   of.    after  Ccesarean   section,   456. 
after   rupture.   863. 
for    infection.    914. 

retroflexion  of.  931. 

subinvolution    of.    484.    929. 

superinvolution   of,    931. 

weight   of.   340. 

Vaccinia.   490. 
Vagina.   33. 

atresia  of.   684. 

changes   of,   in   labor,   255. 
in    pregnancy,    174. 
in    puerperium,    342. 

closer   of,   37. 

color  of,    in    pregnancy,    197. 

development   of.    37. 

diphtheria  of.  885. 

double.    572.    684. 

fornix    of,    35. 

functions    of,    35. 

glands  of,  36. 

hseroatoma  of,   686,   928. 

injuries  of,  during  labor.  853. 

laceration  of,   during  labor,   853. 

lymphatics   of,    3G. 

mucosa    of.     36. 

neoplasms  of,   685. 

prolapse   of.    in   pregnancy,    567. 

relations    of,    33. 

rugflp  of.   36. 

secretion  of.   37. 

septa  in,  684. 

sphincter    of.    37. 


Vagina,     stenosis  of,  686. 

thrombus  of.  928. 

tumors   of,   685. 

ulcer  of,  885. 

vascular  supply  of,   37. 
Vaginal    Cesarean   section,    394. 

douche.    481.    911. 

enterocele.   578.   695. 

examination   during  pregnancy*   212,  221 

in   eclampsia.   556. 

in  placenta  previa,  840. 

In  pre-eclamptic  toxsemia.  6S5. 

in  premature  separation  of  placenta,  832 

opening.    31. 

outlet,    relaxation    of,    during    pregnancy, 
567.  853. 

secretion,  37,   175. 

In   pregnancy.    175.   896. 
in  puerperium,  394. 

tampon.   484. 

touch  during  labor.  319. 
In  pregnancy.  222. 
Vaginismus,    686. 
Vaginitis,    567. 

puerperal,   885. 
Vagino- fixation,   cause  of  dystocia,   687. 
Vagitus  uterinus,  870. 
Varicose   veins   in   pregnancy,    499,   567. 
Variety   of   presentation.    215. 
Vasa  prsevia,  612. 
Veins.      (See   Blood-vessels.) 
Veit's  main  plane,  8. 
Velamentous    insertion   of  cord.    611. 
Venesection    in    eclampsia,    558. 

in  heart  disease.  498. 
Ventro-fixation,    cause    of    dystocia.    687. 
Veratrum  viride  in  eclampsia,  569. 
Vernix   caseosa,   150. 
Version.   441. 

bipolar.      (See  Bipolar  Version.) 

cephalic.      (See  Cephalic  Version.) 

combined.    447. 

external.      (See   External   Version.) 

in    contracted   pelves.    761. 

in   transverse  presentations,   825. 

podalic.      (See   Podalic  Version.) 

prophylactic,    762. 

spontaneous,    823. 
Vertebrap.   primitive,  103. 
Vertex  presentations.   214,   262. 

causation   of,    217. 

diagnosis    of,    262. 

frequency   of.   262. 

mechanism  of.  264. 

occiput  posterior.  274. 
Vesical    calculus   complicating   labor,   696. 
Vesicle,    blastodermic.    99. 

umbilical.    141. 
Vesico-cervical    fistula.    749.    865. 
Vesico-vaginal   fistula,   749,   927. 

septum,  35. 
Vesicular   mole.   586. 
Vestibular  bulbs,   30. 
Vestibule.    30. 

glaudulfle    vestibulares    majores,    30. 
minores,    30. 
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Vibrion  septiquc,  882. 
Villi,   chorionic.   116,   134. 

hyperplasia  of.  596.  609. 

metastases  from.  590. 

syphilitic  changes  in,  HI 8. 

transportation  of,.  551.   590,   652. 
Visceral    arches,    147. 

clefts,  147. 
Vision,    disturbances   of,    during   pregnancy. 
508. 

in   eclampsia,  642. 
Vitelline  membrane,  72. 
Volvulus.  513. 

Vomiting  of  pregnancy,   196.   382. 
Vulva,  26. 

atresia  of,  684. 

clitoris.    29. 

commissure  of,   27. 

diphtheria  of,  886. 

diphtheritic   ulcer  of.   885. 

fourchette  of,  28. 

frenulum  of,  28. 

hematoma  of,  684,  929. 

hymen,  31. 

injuries  of.  during  labor.  853. 

labia  majora,  27. 
minora.    28. 

cedema  of.  600. 

pruritus  of,  50. 

toilet  of.   during  puerperium,   348. 

urethral  opening,  30. 


Vulva,     vaginal  opening,   31. 
varices  of,  567. 
vestibular  bulbs.   30. 
vestibular   glands,   30. 
vestibule.  30. 

Walcher's   posture.    11. 

in  contracted  pelves.  758. 
Wegner'B  bone  disease,  617. 
Weight,  changes  in,  during  pregnancy,  182. 

lose   of,   during   the   puerperium.    347. 

of  foBtuB  at  various  months,  149. 

of  newly  bom  child,  150. 
Wharton's  Jelly.  140. 
White  infarcts  of  placenta,  606. 

line,  256. 
Williams's  outlet  pelvimeter.   713. 
Wolffian  body,  62,  64. 

ducts,  30,  66. 

X-ray  in  determining  size  of  pelvis,  714. 

Yolk,   73. 

Yolk-sac,    141. 

Young  primiparoe,   labor  in,  240. 

Zellschicht  of  chorion.   119. 
Zweifel's   pelvimeter,    711. 

trachelorhekter.  479. 
Zona  pellucida.  70.   72. 
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